























FOR DEPENDABLE LONG LIFE 


insist on 


Nickel Alloy Steel Gears 


There are two kinds of nickel alloy steel gears... 
those that are carburized, and those that are direct 


hardened. 


CARBURIZED GEARS 
The carburized gear is used in applications that 
require maximum wear resistance in the surface, as 
well as greatest surface compressive strength. With 
nickel alloy carburizing steels, this goal is consis- 
tently attained, together with development of ex- 
tremely tough cores that resist shock loads, fatigue 
and bending stresses. Mloreover, a chief cause of 
noisy gears ... the distortion that accompanies heat 
treating ...is inherently resisted by nickel alloy 


carburizing steels. 


DIRECT HARDENED GEARS 


The direct hardened steel gear is used to carry 
heavy tooth loading in applications where resistance 
to wear and surface compressive stresses is not 
quite so vital a factor. Here again, the nickel-con- 
taining steels develop the required strength more 
consistently and in heavier sections than carbon 


steels, and are generally more resistant to shock, 
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fatigue and multi-axial stresses. Distortion result- 
ing from heat treatment may be minimized by using 
nickel alloy steels and their machinability before 
final heat treatment is very good. 

Giving greater play to the skill of the engineer, 
nickel alloyed steels not only provide increased 
strength without sacrificing ductility, but they 
harden at lower temperatures which simplifies heat 


treatment and minimizes deformation and scaling. 


MEET VARIED REQUIREMENTS 
Nickel alloyed steels enable producers to meet vir- 
tually any reasonable requirements . . . whether 
dictated by revised stress analysis due to design 
changes, or by changed fabricating methods that 
demand better machining qualities or improved 


response to heat treatment. 


MANY TYPES AVAILABLE 


The many standard grades of nickel alloyed steels 
permit specifying the particular type which provides 
the best set of properties for any reasonable fabrica- 
tion and service demands. 

Unending competition for higher speeds and 
heavier loads, for quieter operating and longer ma- 
chine life, provide opportunities for gear producers 
to drive ahead with nickel alloyed steels. Use the 
coupon for your copy of “Modern Trends in Nickel 
Steel and Cast Iron Gear Materials.” This useful 
and informative booklet is yours for the asking. 


Send for it now. 
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In Refrigerators, too 


MALLORY SILVER CONTACTS 


Play a vital role in that “taken-for-granted” service 






































For every kind of contact material and 
service, Mallory is your best source. 


Today refrigerators are so trouble-free that 
many years of service are the accepted rule. 
It takes a lot to offer these broad guar- 
antees—and not the least are the Mallory 
Silver Contacts so many refrigerator 
manufacturers specify for use in tem- 


perature controls and motor starting units. 
They are SURE of Mallory Quality. 


For conditions requiring high electrical 
and heat conductivity Mallory Fine Silver 


Contact material is without equal. 


If you require a relatively low contact 
resistance but greater hardness, Mallory 
Coin Silver is ideal. There are many other 
silver alloys serving a wide variety of 
applications. 


What’s Your Problem ? 


Mallory makes all kinds of contacts—all 
the way from the giant ones used at 
Grand Coulee to tiny thermostatic con- 
trols. Mallory’s line of contacts is so 
comprehensive that even the most un- 
usual problems can often be solved by a 
standard Mallory Contact. 


But if your problem is so unique that it 
can’t be met by an existing Mallory Con- 
tact, Mallory engineers are prepared to 
develop the precise contacts you need. 


Consult them now. 


In Canada, made and sold by Johnson Matthey & Mallory, Ltd., 110 Industry St., Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 
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SERVING INDUSTRY WITH 


P.R.MALLORY & CO. Inc. Capacitors Rectifiers 

Contacts Switches 

A L L O R Controls Vibrators 
Power Supplies 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Resistance Welding Materials 
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In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Editor of Product Engineering. 





Metallic Materials 


LOW-GRADE MANGANESE ORES plentiful in 
the U. S. can now be leached with waste 
pickle liquor to yield hydrated manganese 
oxide. Wide application of the process may 
mean removal of manganese from the strate- 
gic metals list. In pre-war days, principle 
source was Russia, now it’s India and Africa. 


ALUMINUM FOIL JACKETING for pipes sub- 
ject to corrosion is becoming popular as a 
permanent substitute forpaintor other finishes. 
Application to irregularly- 


~ ” 

NAR shaped surtaces is done in a 

1 i single operation. Plastic film 
Pa tape, aluminum fastening 


strips or sheet metal screws 
are bonding agents tor the 0.0055-*in. thick 
material that comes in 4-ft. wide rolls. 


BISMUTH-TIN ALLOY has wide melting 
range — 280 to 340 F —and a shrinkage of only 
0.0001 in. per inch. It’s particularly suited 
for precision casting and low-temperative 
soldering as well as for use in spray guns. 


ALUMINUM-VINYL COLD SOLDEK that with- 
stands temperatures up to 500 F is 60 percent 
atomized aluminum, 30 percent acetone and 10 
percent vinyl resin. Paste is applied to clean, 
roughened surface. After solvent evaporates, 


hardcaed mass can be ground ro desired shape 
with standard equipment. 


CEMENTED TITANIUM CARBIDES containing 

cobalt or nickel may be the answer to many of 

the problems facing jet engine designers. De- 

void of tungsten, the molded 

¢ p a or extruded material has a 

€ i Fe center 

a2 a\5Z, transverse rupture strength of 

} 100,000 psi and a tensile 

strength of 45,000 psi at 1760 

F. Oxidation resistance surpasses that of cast 

alloys andthermal shock resistance is superior 
to that of ceramics. 


aA=— 
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ZIRCONIUM 
phased by flame blasts of 6,000 F. Fragmen- 
tary report by the Office of Naval Kesearch 
reveals alloy may have wide applications in 
gas turbines, jet and rocket engines. 


BORIDE COMPOUND isn’t 


Nonmetallic Materials 


LOW-COST cellulose acetate sheets 60 in. 
wide can be gage-controlled to within 0.001 
inch. Optical properties are such that the film 
is competitive withcurrently available packag- 
ing materials. 


PLASTICIZED-RUBBER COMPOUND com- 
bines the outstanding characteristics Gi rubber 
and plastics. ‘‘Stallice 869”’ is used in tool 
handles, foot treadles, mallet heads and vac- 
uum cleaner accessories where a durable, 
wear-resistant rubber is needed. Material has 
a durometer hardness of 95, withstands tem- 
peratures up to 250 F, is corrosion resistant 
and light in weight. 


POLARIZING FILM ‘‘combs out’’ infra-red 
heat waves without the aid of large reflecting 


plates formerly required. Un- 
til recently on the military’s 
‘*secret’’ list, the polyvinyl 
alcohol plastic will be used 





for signalling systems. 


FIBERGLAS PIPE is being given serious 
thought in certain applications where corro- 
sion and weight are prime factors. A 20-ft 
section having a 8-5/8 in. OD and a 1/8 in. 
wall thickness weighs only 40 1b; similar 
section of steel pipe weighs 185 pounds. 


CAST POLYSTYRENE SHEET has properties 
approaching those of methyl methacrylate yet 
is 20 to 25 percent cheaper than the acrylic 
material. Readily hot-formed, the clear sheet 
comes in thicknesses ranging trom 0.062 to 
0.5 inch. 


Continued on Page 5 











CoPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 
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Prepared Each Month by BRIDGEPORT BRASS COMPANY =. Headquarters for BRASS, BRONZE and COPPER 


Nickel Silver for High-Quality “ae 


Pen and Pencil Sets | To safeguard men and animals from 


electrical shock and to protect equip- 








Substantial savings in manufacture | machine. The silver-white color of the ment or apparatus from destructive 
can often be realized by a switch from | base metal is desirable for silver nickel damage resulting from lightning or 
single operations on deep-drawn shells | and chromium plated finishes since electrical faults, the “grounding” of 


to multiple-plunger machines where 
volume warrants investment in tools 
and machines. 

Not only are direct and indirect 
labor costs slashed and output speeded 
up but the amount of scrap through 
damaged work is kept to a minimum 
by reduction of handling. In addition, 
nicks, scratches and dents, which sky- 


motors, generators, transformers, poles, 

radio antenna, television masts, towers, 
tanks, etc., is required. 

Bridgeport Brass has been making 
copper ground rod for the past 17 
years. High conductivity copper tubing 
032-.035” wall thickness of the smaller 

izes and .058” thick on 1” diameter is 
mechanically bonded to a core of rigid 








rocket buffing and coloring costs, are Highly ductile nickel silver is ideal for shells steel for easier driving. A special flush- 
P | deep-drawn on multiple-plunger machines “ 
sharply reduced or completely elimi- type driving point protects the copper 
nated in multiple-plunger machines. wear of the plate on high spots is not shell from abrasion and damage when 
No intermediate annealing or cleaning as noticeable as when a different color driven into hard stony soils. 
operations are needed which contrib- is revealed. In this way an excellent copper-to- 
utes to the reduction in cost. Nickel silver, when properly an arth contact at all points is assured 
The illustrated pencil cap is made nealed, is very ductile and lends itself 


because the smooth streamlined shape 


. ° A ’ P 
from nickel silver on a multiple-plunger to multiple-plunger operations. makes a hole no larger than the rod 


itself. The driving end is chamfered to 

Importance of Using Correct Materials for Springs ae 
Electrical and mechanical control under good and bad conditions. Since Since grounding installa- 
devices place their dependence upon only a very small amount of metal is tions are of a permanent na- 
both the design and the quality of the | actually used in each spring, it is penny- ture, adequate resistance to 
vital spring parts involved, which are | wise and pound foolish to “economize” corrosion of the ground rod 
infinitesimal in cost as compared to the in the cost of spring material specified from the soil and moisture is 
whole mechanism or product that it Bridgeport improved Phosphor essential. Because of the 
protects. It is of the utmost importance, Bronze, when used more generously for heavy wall of corrosion resist- 
therefore, that the material used for spring applications, can do much to- ing copper, Bridgeport ground 
making the spring is correct for the wards raising the quality of products by rods have a high carrying ca- 
application and stands up in service increasing their service life. The com- pacity and are designed to 
bination of unusua! give trouble free service for 


resilience under re- many years in all types of soil. 
peated flexing stresses, 
low friction coefficient 





‘ / 6 ———_—_ 
when used in sliding pcg 
contacts with other \ 
metals and its excel- \ 

1 t : : t CONCENTRIC 
ent corrosion resist- P STEEL CORE 


ance make it an ideal 
spring material. 


In the selection of whawy: costes 





the spring material of NIFORM THICKNESS 
the correct composi- FLUSH — MAKES INTIMATE 
tion and temper, ROUND CONNECTION 
Bridgeport’s Labora- SPECIALLY DESIGNED STEEL 
tory can give you val- a a eee 

-: COPPER 


Spring parts courtesy The Reliable Spring and Wire Forms Co., uable assistance 
Cleveland, Ohio 


BRASS - BRONZE - COPPER - DURONZE — STRIP - ROD - WIRE - TUBING 


MILLS IN ZA 
BRIDGEPORT, CONNECTICUT 
INDIANAPOLIS, INDIANA 


In Canada 
Norarda Copper and Brass Limite 
Montreal 





BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 
Established 1865 


JN 
fous, 
“Br dgeport District Offices and Ware- 
co 


houses in Principal Cities 
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WOLLASTONITE, a white calcium silicate 
mineral having a transverse strength of 3,000 
psi and a porosity of 40 percent, is being 
tried in applications including insulation, 
space heaters and oil filters. Priced competi- 
tively with similar materials, substance can 
be sawed, drilled, machined and glazed. 


Components 


TEXTURED STEEL TUBING is now being 
formed and welded from the well-known Rigid- 
ized sheet stock. The rolled patterns are dec- 
orative, add rigidity and re- 
sult.-in an increased weight- 
a strength ratio. Sizes range 
from 4% to 5% in. OD, wall 
thickness from 0.065 to 0.028 
inch. Furnished in stainless as well as mild 
carbon and low-alloy, high-tensile steels. 


SMALL ELECTRON TUBE with conducting 
walls allows one beam of electrons to lower 
and control the potential in the space through 
which Movement of 
stream can be modified or completely 
stopped by the other beam. 


a second beam passes, 


one 


SAFETY MECHANISM for lifting equipment 
prevents overloads to within 5 percent of max- 
imum capacity. Device is a heavy spring in a 
steel housing on which a solenoid is mounted. 
If load limit is exceeded, the spring bottoms 
and causes the solenoid to stop the lift and 
apply the brake. Hoists and cranes of any size 
can be protected in this way by varying the 
spring’s characteristics. 


PUMP PISTONS made of nylon really fill the 
bill when used in filter systems. Parts resist 
abrasion from lamp black and various special 
powders found in filter aids. Other advantages 
are toughness, immunity to dilute acids and 
quiet operation without lubrication. 
WIRE-REINFORCED LININGS for clutches 
and brakes have little or no tendency to dis- 
Lt tort or bow during operation 

Oo: a= against extremely hot drum 


wa A) surfaces. Bond  ‘‘shear’’ 
‘=~ -> 


strength is reported to more 

than meet original equipment 
manufacturers’ specs and rivot-holding capac- 
deep 


ity permits countersinking. 
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FIVE-GUN cathode ray tube permits compari- 
son and correlation of five different or related 
phenomena on a single phos- 
phor screen. Guns are equi- 
spaced in a circle and tilted 
4% deg from the axis of the 
tube thus centering each 
beam on the screen. Any of the standard phos- 
phors can be used as the screen material. 





MICROSCOPIC PRISMS are the heart of a new 
moderately priced color screen for attachment 
to existing black-and-white television re- 
ceivers and transmitters. Light is broken up 
into its basic colors by the prisms and trans- 
lated into electrical impulses in proportion 
to the intensity of each. Pictures are received 
on the camera in black and white, but when 
viewed through the color screen, are recon- 
verted to original colors. 


Testing 


SO MANY THERMAL QUANTITIES are being 
expressed in electrical units or studied with 
analogs that the National Stan- 
dards and other standardizing agencies are 
going all out for a change in terminology. Now 
its the joule (pronounced ‘‘jowl’’) instead of 


Bureau of 


the calorie. 


SPEEDY AND ACCURATE TESTER for small 
springs is sensitive to load changes of 50 mg 
or less and has weighing accuracy within 0.1 
handles 
springs up to 12 in. long and 
Especially 


percent. Device 


loads to 5 Ib. 


suitable for parts made from 





wire of diameter up to 0.030 
in. Vernier adjustments of compression and 
extension heads measure length for given load 
to within 0.001 inch. 


TWO ELECTRIC SHUTTERS consisting of 
glass vessels filled with nitrobenzene and two 
metal plates make it possible to chop ten- 
feet from a light beam. Unidirectional polar- 
light When the 
plates are charged electrically, the polariza- 
tion plane is changed, permitting passage of 
light previously excluded. Transmitted light 
a foot apart. Ten 
‘*clipping.’ 


Continued on Page 7 


ized penetrates the liquid. 


snines on 12 mirrors, each 
illuminated mirrors indicate a 10-ft 
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Tensilite 300, a product of Plastic Products Division, The J. P. Lewis Co., Beaver Falls, N. Y. 


New insulation punches better 
.-. pinches pennies, too! 


HE machine pictured here is 

cold punching a high pressure 
laminate insulating material—an op- 
eration that often “just couldn't be 
done.” Now it can be—easily—using 
Tensilite 300, with important savings 
to boot. 

Tensilite 300 is a new high pres- 
sure plastic laminate. It’s made of a 
new type of virgin pulp paper, Hycar 
American rubber, phenolic resin and 
other ingredients. 


Hycar makes the sheet highly flex- 


ible, eliminating the problem of 


a too brittle sheet which may crack 
or tear during punching. With most 
conventional laminates, it is often 


necessary to heat prior to punching. 


With Tensilite 300, the thinner lam- 
inate sheets may be punched cold. 
Hycar imparts other exceptional 
advantages, too. It improves prac- 
tically all strength properties of this 
new insulating material .. . gives it 
better moisture resistance and elec- 
trical properties. All this at approxi- 
mately half the cost of a standard 
high pressure laminated material! 


Hycar made an improvement and 


qr 


Ree US Pat OF 


Amauca Ripher 





did a cost-saving job here as it has in 
so many other fields. For Hycar is 
extremely versatile—light in weight, 
resists oil, gas, heat, cold, weather, 
wear and abrasion. Besides being a 
base material, it may be used as a 
plasticizer for polyvinyl resins... as 
a modifier for phenolic resins ... as 
an adhesive base as a latex for 


coating and impregnating. 


Hycar may be just what you're look- 
ing for to solve a problem, or get a 
new product to market, profitably. 
Complete information and technical 
advice are yours for the asking. Just 
write Dept. HJ-12, B.F.Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. 


B. F. Goodrich Chemical Company a 


GEON polyvinyl materials »* HYCAR American rubber * GOOD-RITE chemicals and plasticizers 
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INTERMITTENT HEATING is more efficient 
than continuous heating for de-icing airplane 
wings and propellers. Studies show that during 
intermittent heating, ice liberates useful heat. 
Continuously heated surfaces are constantly 
maintained above freezing and therefore are 
not permitted to take full advantage of the 
ueat of fusion. 


Products 


ALTITUDE CONTROLLER for use with air- 
craft automatic pilot systems is sensitive to a 
variation from prescribed al- 
titude of less than two feet. 
The 25-oz device is a pair of 
aneroid cells and a clutch 
mechanism that over-ride the 
auto pilot gyroscope when a correction in 
flight path is needed. 





KECORDING SPECTKORADIOMETER com- 
pares colors from different light sources in- 
cluding ultra-violet by breaking up the beams 
into component coiors and measuring their in- 
tensities. Graph for a single analysis is com- 
pleted in less than a minute. Instrument will 
prove valuable for setting up industrial speci- 
fications for phosphors used in television 
tubes and fluorescent lamps. 


STOKAGE OSCILLOGRAPH ‘“‘freezes’’ elec- 
trical signals or wave traces that occur in a 
billionth of a second. Heart of the device is 
the Graphechon ‘‘visual memery’’ tube 
(Product Engineering, May 1949, p. 149) that 
retains instantaneous images for a full minute. 
Instrument will help to unlock many of the se- 
crets underlying mechanical, electrical and 


combustion phenomena. 


HIGH-SPEED DRUM CAMERA for recording 
oscillograph traces can be adjusted to vary 
the speed of film attached to 

4, : 
is >» = the drum from ten to more 
t Ja than 100 fps. Earlier cameras 
/ L\ ¢ + of this type have a maximum 
= speed of six feet per second. 


MIDGET HEARING AID, the size of a cigar- 
ette pack, operates for 250 hr thanks to 
tablet-size 1%4-v batteries that interlock com- 
pactly. One 15-v ‘‘B’’ battery is about 5/8 in. 
square and 1 in. long. 


et 
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NEW MODEL BUICKS, including the Super and 
Roadmaster series, will resemble the current 
Special with the bumper-grille combination, 
oval portholes and even greater window area. 
Radios in the 1950’s will feature semi-human 
electronic tuning. When leaving the range of 
one station, the driver will push a button and 
let the radio do its own searching for the 
strongest local signal. Dial automatically 
stops at the new station’s exact frequency. 


ALUMINUM SCRAP containing silicon and 
iron will yield its aluminum when dissolved in 
molten zinc. The pure aluminum is recovered 
through simple distillation of the zinc. 


Processes 


MASS PRODUCTION of magnetic recordings 
on wire tape, film or disk is possible by a 


- oo new duplicating process. 
cee Master and duplicate tapes 
| are held together and sub- 
Ser] | | jected to an electrical trans- 


: ' fer field. With double-track, 
Y% in. tapes running at 10 fps, eight one-hour 


reels can be duplicated in two minutes. 


RAPID ADVANCES made in the art of cast- 
ing are evident in gear type hydraulic pumps 
made of aluminum alloy. Working parts are 
sufficiently dense to withstand oil pressures 
of 1,800 psi. High casting pressures and gen- 
erous overflow cavities reduce porosity even 
in the thickest section of the parts. 


DRY PISTONS graphited by the Electrofilm 
process perform as well as their oil-lubricated 
counterparts in automobile 


’ he 
Ae and truck engines. Navy tests 
CS indicaté the permanent graph- 
we ite coating is superior to 





other lubricants under ex- 
treme temperature conditions. Spray applica- 
tion plus a 600-F bake completes the process. 


SELF-REGULATING chromium plating solu- 
tion’ improves on standard formulations in 
several respects. No chemical analysis is 
needed for checking plating balance, plating 
times and therefore power costs are one-third 
less, covering power is increased, bright- 
plate range is broadened and sensitivity to 
current interruptions is lessened. 















@ One of the best known manufacturers 
of air circuit breakers in the country is the 
I-T-E Circuit Breaker Company, located 
at 19th and Hamilton Streets in Phila- 
delphia. From its inception the company 
has displayed unusual receptiveness to 
new ideas, whether from within or with- 
out; hence it has done its share of pio- 
neering, and perhaps more. Revere is 
proud to play a part in its progress, 
through close collaboration with I-T-E 
engineers, production men, and the 
purchasing department. The extensive 
use of Revere Extruded Shapes is but one 
result of our mutual attack upon I-T-E 
problems, which the company is good 
enough to say has saved a great deal of 
money, as well as made possible a better 
roduct... Perhaps similar results would 
~ obtained if you gave us the oppor- 
tunity to place our knowledge as well as 
our metals at your disposal. Why not 
inquire? 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


* * « 

Mills: Baltimore, Md.; Chicago, I1.; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Rome, N. Y.— 

Sales Offices in Principal Cities, 
Distributors Everywhere 


= Pry 


MUCH ELECTRICAL 


MANUFACTURING MAGIC 
—. ee 






ome 
This is but a part of the |-T-E Stock of Revere Extruded Shapes in copper, 
brass, manganese bronze, and aluminum. |-T-E is a great advocate of extruded 
shapes, from long experience finding them markedly superior, in uniformity, 
strength, and economy due to the fact that a great deal of machining is avoided. 





(Left) 1-T-E Contact Block made from an extruded shape. This 
was formerly extruded in electrolytic copper; changing to’ I-T-E “K” Type Circuit Breaker. 


(Left) Main movable Contacts and Flexible Connectors in an 
The two contacts are made 


Revere Free-Cutting Copper resulted in a saving of 30‘; in from Revere Extruded Shapes. Revere and I-T-E collaborated 


machining time. (Right) 1-T-E “K"’ Breaker, Main Contact 
Assembly in open position. This is an especially interesting 
assembly, since it shows no less than eight extruded shapes in 
copper and bronze. Use of these shapes makes the assembly 
more compact, stronger, lighter, and considerably more eco- 
nomical to produce. The contacts are silver alloy, and the unit 


is silver plated... 


wi 


8 


range of non-ferrous alloys, and seamless brass tube. 


closely on the specifications for the thin-gauge copper strip for 
the pigtails, working out the correct gauge and temper to avoid 
notch effects and cracking of the connection at the braze. 
(Right) Main Separable Contacts from an I-T-E Type “LG” 
Circuit Breaker. These are stamped from Revere Copper Strip 
with the temper specially controlled to eliminate a de-burring 


. In addition to supplying I-T-E with extruded operation previously found necessary to obtain edge surface 
—. and strip, Revere furnishes rolls, bar, 
e 


rod, sheets, ina — suitable for electrical contacts. (Inset) Back view of “K"’ type 


“reaker showing a similar type of contact. 
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LINK-BELT COMPANY, 519 N. Holmes Ave., Indianapolis 6, Indiana 


(or your nearest Link-Belt office or Link-Belt bearing distributor): Please send Catalog 2550 
NAME _ 
FIRM _ : 
STREET ADDRESS city ZONE 
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112 PAGES 


OF DESCRIPTIVE AND ENGI- 
NEERING DATA ON THE COM- 
PLETE LINE OF MOUNTED AND 
UNMOUNTED LINK-BELT BALL 
AND ROLLER BEARINGS... . 





IF YOU USE BEARINGS, YOU 
SHOULD HAVE THIS NEW 
CATALOG! 


Send for YOUR COPY... 


today! 


STATE — 








Designer's 
Now you can easily | 
the RIGHT speeds for — 





Choose from the most extensive line ever offered! 


PACK AGED 
AD JUSTABLE-SPEED 
DRIVES 


Pn | 
Pt 


8 gw 


abit 







HERE’S HELP IN SELECT- 
ING THE DRIVES YOU 
NEED! 





3a\es* 





\ You'll find this new 26- 
page illustrated manual a 
\ gold mine of helpful in- 
~ formation on the whole sub- 

ject of adjustable speed. It 

describes the specific ad- 
vantages that properly-applied adjustable speed has brought 
to various industries, and discusses points to be considered 
by designers in selecting adjustable-speed drives. It’s yours 
for the asking! Send for new Bulletin GEA-5334. 


GENERAL ELECTRIC 
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Better control of drive speeds through electric adjust- 
able speed-—is your key to making machines more 
productive, more versatile, more accurate. Now General 
Electric makes it easier for you to incorporate in your 
machines the electric adjustable-speed drives that will 
match your specific design needs. Here is the most 
comprehensive line of packaged adjustable-speed drives 
ever offered by one manufacturer! 

All this and packaged too! These G-E adjustable-speed 
drives -made in pre-engineered ‘“‘packages’’ —eliminate 
costly installation expense and delay. By providing op- 
timum speeds, they enable machines to produce faster, 
process a greater variety of goods, turn out better and 
more uniform products with less wasted material. They’re 
easy to operate and maintain, and because of their 
compactness and flexibility, they use only minimum 
space, whether “‘built-in’’ or mounted adjacent to the 
machine. This simplifies 
your customer’s plant lay- 
out problem. 

Just off the press is an 
all-new series of booklets 
on G-E adjustable-speed 
drives. We'll gladly send 
you copies. Apparatus 
Dept., General Electric 
Co., Schenectady 5, N. Y. 
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“build-in” 
every job! 


RIGHT for your simpler jobs 


Need adjustable speed with 
moderate regulation over a 
moderate speed range? The 
simplest, least expensive way 
to get it is with the General 
Electric Type ACA motor— 
plus standard control. A sim- 
ple twist of a dial gives you 
stepless speed adjustment over 
ranges from 3 to 1 up to 20 
to 1. A compact motor, it’s built to standard NEMA dimensions 
to simplify installation. Ratings, in Tri-Clad construction, run 
from 3 to 75 hp. See new Bulletin GEA-4883. 





RIGHT for your intermediate needs 


For speed ranges up to 16 
to 1 or more with good regu- 
lation and great flexibility, 
turn to the General Electric 
Speed Variator. It’s 
produced for price economy, 
yet built to meet your speci- 
fic needs. Components are a 
d-c driving motor located at 
your machine, an operator’s 
control station that can be 
put in any convenient loca- 
tion, and a “package” containing everything else—motor-gener- 
ator set, exciter, and all control. This “‘package’’ can be either 
mounted directly on the machine or located remotely to save 
space at the machine. See new Bulletin GEA-5335. 


mass- 


8 SPEED VARIATOR 
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RIGHT for precision speed control in the 
higher hp ranges 


If your machine requires a 
closely-regulated adjustable- 
speed drive to operate in the 
15 to 60 hp range, the eco- 
nomical choice is the General 
Electric Electronic Speed Vari 
ator. An 
system replaces 
GB nucrronic and adds the precision 

SPEED VARIATOR versatility of electronics to the 
continuing economy and reliability of a motor-generator set. 
Excellent speed regulation, controlled acceleration, and stepless 
speed adjustment over ranges from 8 to 1 up to 50 to 1, and be- 
yond, permit machine speeds of pin-point accuracy. See new 
Bulletin GEA-5336. 


electronic control 





the exciter 
and 


RIGHT for your most exacting applications 


Most versatile 


and fastest-acting of all General 
$f} tHv-mo-meoL Drive 


accurate, most 





Electric packaged adjustable-speed 
drives is Thy-mo-trol®. This all- 
electronic system, in standard rat- 
ings from 1/40 to 30 hp, provides 
smooth, stepless speed control over 
ranges up to 100 to 1 and even be- 
yond-—-can hold any set speed 
within !4 per cent or less regardless 
of changes in load or line voltage 
offers almost endless combinations 
of standard and optional features 
for practically any application. See 
new Bulletin GEA-5337. 


General Electric Company, Section C668-78 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 

() GEA-4883—ACA motors 

C) GEA-5334—Adjustable-speed drives 

() GEA-5335—Speed variator 

C) GEA-5336—Electronic speed variator 

(1 GEA-5337—Thy-mo-trol drive 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 


Name 





Company 
Street “i 


City State 
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MU ALOITIN 


CW 
WOUND-ROTOR. 
MOTORS 








Now Crocker-Wheeler brings you a streamlined 
Protected-Type WOUND-ROTOR Motor with all the 
up-to-the-minute advantages of the popular C-W 
Protected-Type Squirrel-Cage Induction Motors. 


Users of C-W Protected-Type Squirrel-Cage Motors 
know well the advantages of Crocker-Wheeler design 
...and the many mechanical modifications which make 
these standard motors so versatile. Now the same 
advantages are available in wound-rotor motors. 

For printing, conveying, ventilation and other serv- 
ices that require smooth acceleration, high, starting 
torque with low starting current, ability to start and 


Protected-Type 
Induction Motors 
Vertical or Horizontal 


Totally-enclosed, 
fan-cooled Motors 


stop or reverse frequently, or variable speed, these new 
C-W motors will provide unexcelled performance. 

Sizes from 1 to 2000 h.p., and an exceptionally wide 
choice of mechanical modifications, answer practically 
all application problems. You may have splash-proof 
and totally-enclosed non-ventilated, as well as the pro- 
tected-type design. Choose from vertical, NEMA D 
flange or C face mountings and all standard NEMA 
floor, or ceiling mounting assemblies. Special windings 
are available for crane and hoist duty. 

The excellence and motor know-how built into C-W 
Wound-Rotor Motors is clearly explained in the new 


Bulletin SL-330-1. Mail coupon for your copy. Now. 








10 Protecled-lype line .--- 








Beit Built bewuite... 


Frames and endshields dripproof—keeps dripping liquids 
and falling chips out of windings. 


Louvered openings on both sides of frame for maximum cool- 
ing, with effective protection. 

Air guides distribute cooling air effectively. 

Stator and rotor coils of vinylacetal insulated wire, protected 
by thoroughly-baked thermosetting varnish for maximum 
rigidity and long-lasting protection against electrical failure. 


Slip rings cast of special composition bronze for long life, 
mounted on steel hub, insulated from hub by mica sleeve. 


NEMA frames 364-505 have heavy rolled steel frame for 
strength. Sturdy welded feet. 


SOCK -weemen 


Full details of the many other fine points of these 
motors are included in the new Bulletin now avail- 
able. Send coupon. 


poccte 


| 3 
i : Crocker-Wheeler Electric Mfg. Co. BAAUUGEI MOTORS 
; Ampere 3, N. J. ¥ 


Please send new Bulletin SL-330-1, 
describing Crocker-Wheeler Pro- 
ELECTRIC MANUFACTURING COMPANY, AMPERE 3, N. J. tected-Type Wound-Rotor Motors. on 
A Division of Elliott Company 


y. 
BRANCH OFFICES: Name 


Atlanta, Birmingham, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, i i 
Denver, Detroit, Houston, Kansas City, Los Angeles, Milwaukee, Minneapolis, Title or Function 
New Orleans, New York, Newark, Philadelphia, Pittsburgh, St. Louis, Cc. 
Salt Lake City, San Francisco, Seattle, Tulsa, Washington, Wilmington. ompany 
Representatives in principal cities. Add 
ress. 











graphitar 


problem in rotary pressure 


the Johnson Corporation uses Graphitar 










GRAPHITAR may hold the answer to 
one of your design problems. It is 
mechanically strong, chemically inert, 
and highly resistant to wear. It is virtually 
unaffected by temperature extremes, it’s self- 
lubricating, and extremely light weight. We can 
mold Graphitar in @ variety of shapes and sizes and 

finish it to tolerances as close as .0005” in small sizes. Send 
us sketches or prints of your products and our engineers may show 
you where Graphitar will improve mechanical performance and 


save you money. Ask for our new 64 page Catalog just released. 


THE UNITED STATES GRAPHITE COMPANY 
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provides answer to design 
joint 


Guide and Seal in Type “S” joint 











GRAPHITAR helped engineers of The Johnson Corporation lick 
a tough bearing and seal problem in a rotary pressure joint for certain 
types of calenders, waxers, saturators, and similar equipment. The 
construction of this type of equipment would not permit the use of 
supports for the well-known standard Johnson Rotary Pressure Joint which 
is equipped with Graphitar seal rings. 

So here’s how the Type “S” Johnson Rotary Pressure Joint was designed 
to solve this problem. A Graphitar guide accurately fitted into the 

joint body, as illustrated, provides sufficient support. The convex 





surface of the collar mounted on the roll rotates against a matching 

concave Graphitar ring. The result is a tight, leak-proof seal that assures 

long-term service, because tough, strong Graphitar takes on a high 

polish under load and defies wear. No oiling or greasing is ne- 


cessary, since the liquid passing through the joints acts as 
a perfect lubricant for Graphitar. 


a 





DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
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OUT OF YOUR PRODUCT WITH 


DOLER-MAG 
MAGNESIUM 


YOUR PRODUCT 


could be a design success story like these! 































SCINTILLA DISTRIBUTOR HOUSING 

FOR AIRCRAFT ENGINES 

Lightness plus our ability to cast the many holes 
determined the use of “DOLER-MAG” die casting in this 


operation. 
81" Diameter x 3%” High. Weighs—1.85 Ibs. 
e 
UNDERWOOD ELECTRIC TYPEWRITER 
(Assembled) 


The number of magnesium die castings used in this unit 
reduce weight and provide necessary stiffness and 
rigidity. Damping capacity effectively reduces vibration 
and operational noise. 

Six parts —Total Weight 4.573 Ibs. 
Equivalent steel parts weigh 4 times as much. 


*Reg. U.S. Pat. Off. 





Dachi 





Jarvis Corp 
DOLER-MAG’ magnesium die castings 386 Fourth Avenue, Dept. $-5 
New York 16, N. Y. 

Please send me your special pamphlet on 


“Doler-Mag,” plus other technical pamphlets 
on various die casting applications. 


give you these advantages 


Name 
' Company 

-N park -N toxic + N 

Street 


SEND FOR MORE INFORMATION TODAY RRR eomcerenerrecre. SNM ee OT 





Executive Office 
386 FOURTH AVENUE 
NEW YORK 16, N. Y. 
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make either operation easier with 


HIGH-CARBON STRIP 


RING STEEL 
Whether you use cold-rolled spring steel for blanking co LD-RO LLED sP 
or for forming, there is a Weirton high carbon strip 
that simplifies production and holds down costs. 
Weirton's close control over every phase of manufac- 
ture is your assurance of a consistent balance of 














desirable qualities and properties. You can depend on niall ft ond 

Weirton High-Carbon Strip for accurate response to atl Tn a pos 

heat treatment—uniformity of gage and width—uni- forming operations. 

form chemical and physical properties—exact con- 

stancy of grain structure—controlled decarburization 

limits. In other words—Weirton High-Carbon Strip 

makes good products better, helps you make them PEARLITIC 

more economically. Temper-rolled in cola 
Weirton High-Carbon Strip is obtainable with the trolied hardness and TK 
desired chemical analysis and for specific heat treat- trength for bionkinga ac 


ing and hardness ranges, in widths up to seven inches. 


—— 


=) WEIRTON STEEL CO. 


co, WEIRTON, W. VA., Sales Ofpces in Principal Cities 
hs Division of NATIONAL STEEL CORPORATION, Executive Offices, Pittsburgh, Pennsylvania 
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Flexible: Molding 


pasos: wank pe 
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COLORFUL BEAUTY stimulates sales—r h for the phenomenal suc B The FS 
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“Are you 
telling Me 


that | don’t know \ 
how to Count?” \ 


— exploded the chief engineer 


ra 
— 
X > 


NO SIR, chief — not you! Only 
meant to suggest that your swell new 
machine might do itself much prouder, 
saleswise, if it only — so to speak — 
could “learn to count.” That's all. 

But that’s a lot! Many machines that 
have been “taught to count”... with 
a Veeder-Root Counter built-in as 
original equipment . . . have shown 
some startling sales-spurts. For this 
unique feature gives any product a 
new usefulness, a new sales appeal, a 
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Veeder-Root 


DeceMBER, 1949 


new distinction from competition. 
And there are golden probabilities 
that your own product has hidden tal- 
ents in functional service which a 
built-in Veeder-Root Counter can 
build up into something big. Such 
talents may hide themselves from you 
... but not from the creative, mathe- 
matical eye of a Counting House en- 
gineer. He’ll be glad to take a look, 
any time you say. 


CLOWUINITIEIRIS 











VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 


In Canada : Veeder - Root of Canada, Led., 955 St 
James Street, Montreal 3. In Great Britain: Veeder- 
Root Ltd., Kilspindie Road, Dundee, Scotland 







COUNTING DEVICES 
NEW GENERAL-PURPOSE COUNTER 


is modern, streamlined, compact. . . fits 
readily into most design-limits. Attrac- 
tive to look at, easy to read. Send for 
8-page Condensed Catalog and com- 
plete spec-sheet on this counter, No. 
1260. Write to 















SS 


GENERAL (9) ELECTRIC 


754-1 
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le-phase motor 


...PACKED WITH eye appeal 


These 4 wanted features in a complete line from 1 to 5 hp. 


Meet the newest member of the famous 
Tri-Clad® motor family—G.E.’s new single- 
phase capacitor motor! Whether you sell it by 
itself or build it into your machines, you'll find 

it’s got more operating “pluses”, more sales- 
worthy features including freedom from radio 
or television interference. But see for your- 
self! Arrange with your nearest G-E office to 
inspect this new G-E motor now. For com- 
plete data, write for Bulletin GEA-5401. 
Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 









NEW! LONG-LIFE BEARINGS 
easy to re-lubricate! 
Bearings greased at the factory will 
run for years without re-lubrication 
But, if they should need more 
grease, a pressure-relief greasing 
system with convenient fittings makes 
them easy to lubricate 



















NEW! LIGHTER, MORE COMPACT 


to save space, shipping costs! 
This new Type KCS motor has no 
capacitor on top, no conduit box on 
the side to increase over-all dimen- 
sions. It's not only more compact 
but 15 to 20 per cent lighter, too, 
depending on rating. 





NEW! A TERMINAL BOARD 
to make installation easy! 
It’s easy to hook up this motor. Re 
move a plate and there's an easily 
accessible terminal board built 
right into the endshield 
















NEW! A TRANSFER MECHANISM 


to make starting a snap! 
Smooth reliable starting is assured 
by a simplified totally enclosed 
centrifugal mechanism and transfer 
switch. No rods or pins on the 
centrifugal mechanism to wear or 


get out of order! vs SINGLE-PHASE 
CAPACITOR MOTOR 
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‘designed right ... in the right plastic” 


custom molders know-how plus CTYR | N 


Sentinel Comet Clock moided by Watertown Manviacturing Compony 
Wotertows, Connecticut, for the E. Ingraham Company, Bristol, Conn 











CUSTOM MOLDING CUSTOM MOLDING 
PROBLEM NO. 1 PROBLEM NO. 2 
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SOIVES three difficult production problems! 





CHAN FLOR 


i Jo re | 
t 





| 

| 

| Disploy signs extruded by Genero! Electric Compeny, Pittsfield, Mase 
| achusetts, for Dojame Eastern Corporation, Gordonsville, Virginia, 


CUSTOM MOLDING 
PROBLEM NO. 3 
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Representatives in 
ALEXANDRIA, VA, 
BUFFALO 
CANTON, OHIO 
CHICAGO 
DENVER 
DETROIT 
FORT WORTH 
INDIANAPOLIS 
LOS ANGELES 
NEW YORK 
PHILADELPHIA 
SYRACUSE 
TORONTO, CANADA 


ALLOY STEELS AND OTHER 


METALS COLD FASHIONED 
SINCE 1883 


TOO TOUGH FOR MOST STAMPERS 


... but not for Presteel! 


In addition to handling regular jobs at com- 
petitive prices Presteel has the engineering expe- 
rience... the range of presses and modern equip- 
ment ...to meet your most unusual requirements. 


Here's an example....... there are 
350 godet rollers to a shaft and when 
two of these parts are face to face with 
nubs interlocking, they must hold a tiny 
rayon filament with just the right tension. 
Machining this part from solid bar and 











milling the 31 guide slots was slow, laborious, 
rer but.......it worked! Would you, 
in similar circumstances, risk a change? Our 
customer did! Result... astonishing savings per 


piece... 82% less weight...a new 
friend for Presteel! 


When you are faced with a tough 
problem, stop worrying and start work- 
ing with Presteel for a quick solution to 
your troubles. 


WORCESTER PRESSED STEEL CO. 


712 BARBER AVENUE 
WORCESTER 6, MASS. 


oy) 
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Light pressure seals 
for stamped and 
rough-cast parts 








Sealing stamped and rough-cast surfaces re- 
quires gasket materials with an unusual 
combination of properties. These materials 
must be soft enough to seal irregular sur- 
faces without buckling light stampings. Yet 
they must be sufficiently firm to retain their 
kickback. And, of course, they must be 
impervious to the sealed medium. 

These diverse requirements are met by 
Armstrong's Cork-and-Rubber Gasket Ma- 
terials. Compressible cork particles dispersed 
throughout a matrix of synthetic rubber 
give cork-and-rubber its softness and lasting 
resilience without objectionable  sideflow. 
Cork-and-rubber also Has a resistance to 
fluid penetration that is comparable to 
straight synthetic rubbers. 

In figure 1, for example, cork-and-rubber 
provides a weathertight seal on a stamped 
signal lamp housing. It conforms to surface 
irregularities in both the flanges and lens 
and cushions the lens against breakage. Re- 


Send for this Gasket Handbook 


You'll find useful application and 
specification data in the revised 24- 
page booklet, “Armstrong's Gasket 
and Sealing Materials.’ It contains 
up-to-date information on straight 
synthetic rubber, cork-and-synthetic- 
rubber, and cork composition gasket 
and sealing materials. 

This booklet includes ten technical 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, aut tive, petrol , and 
transportation industries. 

For your free copy, fill in coupon 
at right and mail today. 


discussions of the factors influencing ’ 








silient cork-and-rubber also reseals tightly 
when broken lenses and burned-out bulbs 
have been replaced. 

Cork-and-rubber provides an effective seal 
for the stamped diesel hand hole cover in 
figure 2. Its softness permits economical 
light pressure assembly without buckling 
the cover. Yet despite frequent opening and 
closing of the cover, cork-and-rubber retains 
its sealing efficiency. 

On waterproof electric motors, an un- 
machined cast flange and stamped cover 
plate are sealed with cork-and-rubber as 
shown in figure 3. Cork-and-rubber con- 
forms to surface irregularities and is unaf- 
fected by exposure to oils and salt water. 

Light pressure seals are but one kind of 
problem solved by Armstrong’s Cork-and- 
Rubber. Chances are, its unique properties 
can help seal your problem jobs. 
We suggest that you contact your 
Armstrong representative today. 











er eee . 
ARMSTRONG CORK CO. : 
| | Gaskets and Packings Dept. | 
| 7112 Arch Street, Lancaster, Pa. \ 
‘ Please send me at once a free copy of the | 
i v . YY <. new 24-page booklet, “Armstrong’s Gasket and | 
4 14 Vi & i HR d i ‘ ‘ eS tn Sealing Materials.” | 

A ~ - a . | 
| NAME | 
GASKETS © PACKINGS ¢ SEALS | COMPANY ; 
| ADDRESS eens | 
} CITY = — STATE | 
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REYNOLDS ALUMINUM | 
GOOD FOR BABIES GOOD FOR BUSINESS 


Designing the Pramquin—a suitcase size baby-tender that opens 
by stages into basinet, car seat carrier, carriage and play pen— 
put every practical material to the test. Five different metals were 
considered and Reynolds Lifetime Aluminum was selected for its 
economy, light weight, corrosion resistance and freedom from 
red-rust. The unit in steel, weighing nearly 45 pounds, was too 
heavy—50% heavier than aluminum. Magnesium was ruled out 
because of high costs and difficult fabrication. Other metals were 
too heavy, too costly or too slow in production. 

For fast production, the aluminum is assembled almost entirely 
by spot welding with some gas welding. And although designed 
for a 65-pound child, it has supported live loads three times i 
greater without failure. The present finish is two-toned baked 
enamel but natural and color anodizing is being considered. 






















Do you want to modernize your product for lighter weight, Fr 

smarter appearance and easier fabrication? Then call on Reynolds 

. for technical help and for Lifetime Aluminum in one of its many 

forms. There’s a Reynolds Distributor or Sales Office ready to 

serve you—listed under “Aluminum” in your telephone directory. 

Or write direct to Reynolds Metals Company, Aluminum Division, 
2524 South Third Street, Louisville 1, Kentucky. 


ALUMINUM STRUCTURAL DESIGN BOOK — 120 pages of 
factual data. It’s yours without cost when requested on your 
company letterhead. 





REYNOLDS 
Lifetime ALUMINUM 


ae 
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“Just when I’m supposed 
to meet the boss... 


the alarm fails!” 


ATE for an important business meeting because one small 
spring failed. The consequences? An apology to the boss 

. and the purchase of a new alarm—probably of a different 
make. 

Many manufacturers of equipment that use small, precision 
springs have found this fact true: 

U-S-:S Amerspring Music Wire is the best wire to use for 
quality spring making. Here’s why they have found it so: 

Amerspring has high tensile strength coupled with unusual 


Ifyou use) 
toughness. It has outstanding resistance to fatigue. And it has M use 
' the stamina, resiliency, uniformity and freedom from defects ° 

USIC Stee/ 


that are imperative for top performance of small precision 
springs. ° 

So if springs are important to the performance of your prod- 1g lre 
uct, remember, U-S:S Amerspring Music Wire is the least *--USe 
4 expensive way to superior performance. 


+ We can supply Amerspring in the mill quantities you need and | A Mm e rs p) rj ng 





we can supply it NOW. 












Me 
t 2 AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
i = 2a ae Ss TAT € S . 3 =. 
| 
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Electrical Engineer, machine tool company, says: 
“I think designers will save time in the long run if 
they decide, at the start of a job, to use standard mo- 
tors. We'll eliminate exhaustive engineering tests we 
used to make on fractionals. With horsepower, serv- 
ice factor, breakdown torque, and starting current all 
rated on a clear-cut, uniform basis we'll know in ad- 
vance that the motor will do the job.” 


standardization 





Chief engineer, portable tool plant, says: “I sim- 
plify design when I specify series-motor parts with 
NEMA standard dimensions for our portable tools. 
By designing tool housings to take parts conform- 
ing to these standards, I simplify case construction, 
obtain interchangeable motor design, and lower 
overall costs.” 








Vice-President, washing machine company, says: 
“The use of standard washing machine motors helps 
our dealers to give dependable service. With stand- 
ard motors, the service man can take full advantage 
of the motor manufacturer’s motor-exchange and re- 
pair-service plans—take the headaches, and delays, 
out of motor repairs or replacement. He can be sure 
that the motor he puts back on the job will perform 
as it should.” 
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President, electric blower corporation, says: “The Head of oil burner firm says: “Standardization of 


big thing about the new fractional-hp motor stand- motors and parts is most important to our company. 
. ardization plan, to me is that we stand a better chance Our burners can be made in several sizes and types 
of getting ‘off-the-shelf’ delivery of motors when they without changing the motor size or application, even 
are a big-production item, instead of a special. Also, we when making improvements and new models. Stand- 
e eliminate special jigs and fixtures, and the need for ardization means lower production and inventory costs 
making universal mounting bases and adapter plates.” for oil burner manufacturer and distributor or dealer.” 








GENERAL ELECTRIC 


700-99 
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SOCKET HEAD CAP SCREWS 
SCREW IN FASTER AND 
FURTHER BEFORE A 
WRENCH BECOMES NECESSARY 


There is a definite saving of assembly time when you use “UNBRAKO” Socket Head Cap Screws with 
Knurled Heads. The exclusive knurled heads perform triple duty: (1) knurling provides a sure, slip- 











proof grip; (2) knurling permits positive locking —a feature so often essential where there is excessive 
impact or vibration; (3) knurling speeds assembly, because it enables the "UNBRAKO” to be screwed 


in faster and further with the fingers—handiest of all wrenches—before a “key” becomes necessary. 


As always, the brand name "UNBRAKO" signifies great strength and precision manufacture to close 
tolerances. “UNBRAKO" Knurled Socket Head Cap Screws are available in sizes from +4 to 1"' 
diameter, in a full range of lengths. Other sizes to special order. Write for your copy of the 
“UNBRAKO” Catalog. 


SELF-LOCKING 
UNBRAKO” 
SOCKET SET SCREW 


@ WITH KNURLED THREADS 
PAT'D AND PATS, PEND. 
_~ SELF-LOCKING 
> “UNBRAKO" 
4 SQUARE HEAD 
SET SCREW 
WITH KNURLED 
POINT 
PAT'D AND 
PATS. PEND. 
SELF-LOCKING 
“UNBRAKO" 
SOCKET 
“UNBRAKO" FULLY- SET SCREW 
FORMED PRESSURE WITH KNURLED 
PLUG CUP POINT 
PAT'D 








“UNBRAKO” 


SOCKET HEAD 
STRIPPER BOLT 
WITH KNURLED 


HEAD 


“UNBRAKO" PRECISION. 
GROUND DOWEL PIN 











STANDARD PRESSED STEEL CO. 


i 
iP BOX 545 JENKINTOWN, 


“Serving Industry continuously since 1903 through Industrial Distributors” 
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PRECISION-BUILT BY SPECIALISTS 


FOR SMOOTH, QUIET OPERATION 





TYPE CU: 1/10thH.P.,A.C., 4-Pole, 
Shaded Pole, 1550 R.P.M. 





TYPE BT: 1 /30th H.P., A.C., 2-Pole, 
Shaded Pole, 3000 R.P.M. 


q 


TYPE BL: 1 /40th H.P., A.C., 2-Pole, 
Shaded Pole, 3000 R.P.M. 





BLOWER 3866: 160 C.F.M., A.C, 


With Single Air Outlet 
Other models up to 220 CFM 


EXPANDED FACILITIES 





Over 150 Standard Models . . . 25 Different Types 
A.C. or D.C. up to '/ioth Horsepower 


Get your hands on a Redmond Micromotor . . . any model, any type to suit 
your particular application. You'll like the solid, substantial ‘‘feel’’ of it... 
the apparent fine care with which it was assembled and finished. You'll 
approve its smart, crisp appearance . . . its sturdy, rugged construction. And, 
as you check its details point for point against your own low-range power 
requirements, you'll fully appreciate the many advanced engineering features 
that have been incorporated in its design. They’re precision features de- 
veloped by Redmond small moter specialists to give you smoother, quieter 
operation and maximum long-life performance at minimum cost. 


Yes, get your hands on a Redmond Micromotor. Let Redmond ‘Customer 
Engineering Service” help you in its selection and application. Then see 
for yourself what a wonderful big difference the right small motor can make 
in the life, performance, and efficiency of your product. 


Write today for the new Redmond Catalog covering 
AC Micromotors, blowers, and speed controllers. 


COMPANY, INC. 


OWOSSO, MICHIGAN, U.S.A. 


OFFICES IN NEW YORK, CHICAGO, DAYTON, DALLAS, LOS ANGELES 


° PROMPT DELIVERIES ° 
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Trade Mark 


OVER 3 TIMES LONGER WEAR. An enormous 
stride. A radical development. The new non-metallic 
PHOENIX WYTEFACE, as one highway engineer 
puts it, “has at least three times the life of ordinary 
metallic tapes’’. Drastic field tests — in extremes of 
climate, in water and mud, over stones and rocks, 
under truck wheels, through brush and barbed wire 
—have established that fact. 


Here is the reason. PHOENIX WYTEFACE is a 
weave of amazingly strong synthetic yarns—a scien- 
tific wartime development—completely covered and 
protected by a special tough plastic coating that is 
not affected by water, is not brittle and will not flake. 


MORE ACCURATE, PHOENIX WYTEFACE will 
stand up to repeated soaking and drying and still 


30 


in woven tapes 


U. S. Pat. 2,321,920 


maintain a dimensional stability substantially higher 
than that of ordinary so-called “metallic” tapes. 


HIGHER DIELECTRIC CONSTANT. PHOENIX 
WYTEFACE Woven Tapes are entirely non-metallic 
—a feature that is important to Power and Utility 


Companies and to anyone working near high tension 
circuits. 


EASY TO READ AND CLEAN. The clear black and 
red markings on the white background are easy to 
read. The surface is easily wiped clean. 

Ask your K&E Distributor or any K&E Branch to 
show you the new PHOENIX WYTEFACE non- 
metallic Woven Tape, or write on your letterhead 


for a sample length to Keuffel & Esser Co., 
Hoboken, N. J. 
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NEW K&E WIDE FRAMED TRIPODS 
GIVE MAXIMUM STABILITY 


.. The wide tramed leg construction of these new K&E 
ipods and the wide, all-metal hinges joining the 
‘legs and head result in great torsional stability. This 
makes the instrument much steadier—less vibration 
— in windy weather. Legs are straight grained maple: 
They are easy to plant firmly, because of their long 
steel “Stoodite” tipped shoes and large spurs—the 
kind a man can get his foot on, even with boots or 
galoshes. The head fits all instruments with the 
standard 31 inch by 8 threads. K&E Wide Framed 
Tripods are made in stiff leg and extension styles. 


Ask your K&E Dealer or Branch to show you these 
tripods, or write to Keuffel & Esser Co., Hoboken, N. J. 
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ALBANENE* TRACING PAPER 
WILL NOT DETERIORATE WITH TIME 


ALBANENE Tracing Paper is made from a 100% 
pure rag base. Its fine printing transparency is due, 
not to oils that leak and “bleed,” but to a synthetic 
transparentizer that K&E developed specially for 
this purpose. Prints made today from drawings made 
on ALBANENE years ago, prove conclusively that 
ALBANENE does not turn 

brittle nor lose its trans- 


parency with time. / 
Ask your K&E Distrib- 


/ 
utor or any K&E ry \= 
Branch for a sample vein, . 
or write to Keuffel Jeree,,. Rep, 

e 


Lie, 

& Esser Co., od a “Cato =a 
, Tate, . 

Hoboken, N. J. Stig, R Maly, 


*Trade Mark ® 
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BEAT GALVANIC CORROSION WITH 
Alcoa Aluminum Fasteners 


No weakened joints or wobbly assemblies when you 
fasten aluminum with Aleoa Aluminum Fasteners! 
They prevent the galvanic corrosion that can result 
when dissimilar metals are used to fasten aluminum; 
resist common corrosion, too—will never red rust- 
streak your product. Costs are surprisingly low. 
Aleoa Fasteners are available from stock with 


Phillips head for fast power driving, or slotted heads; 


threads in all popular sizes; hex head bolts and nuts; 
cap, castle and wing nuts; washers, solid or tubular 
rivets, and cotter pins. 

Investigate the low cost and sales advantages of 
aluminum fasteners today! Write on your letterhead 
for free samples, specifying the types you'd like, to: 
America, 618M Gulf 
Building, Pittsburgh 19, Pennsylvania. 


ALUMINUM COMPANY OF 





in sheet metal, wood and machine screws; standard 


\Sgaey 


/\mexey\ FASTENERS. 


Other Alcoa Products: INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED » WIRE + ROD + BAR + TUBING © PIPE » SAND, DIE & PERMANENT MOLD CASTINGS » FORGINGS 
IMPACT EXTRUSIONS « ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS ¢ FABRICATED PRODUCTS + FASTENERS + FOIL + ALUMINUM PIGMENTS » MAGNESIUM PRODUCTS 
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The Ekstrom Carlson moulder features a special control panel 
designed and built by W. F. and John Barnes. This panel, only 
14” x 22”, contains four Arrow-Hart Size 2 magnetic starters 
and one Size 1 magnetic reversing starter, with a unique center 
line wiring plan. These design innovations were made possible 
by the use of Arrow-Hart’s new “RA” line of motor starters that 
are only 1/2 the size of conventional starters. This compact 


panel has a capacity of over 100 H.P. of divided motor con- 
trols with room to spare. 


NEW RIGHT ANGLE BALANCED MECHANISM 
SAVES SPACE, PERMITS UNUSUAL LAYOUTS 


Arrow-Hart’'s new right angle balanced mechanism has a knee- 
action bellcrank fulcrum, which transfers the leverage from a 
vertical to a horizontal plane. This multiplies the leverage and 
increases contact pressure. Greater power, finer balance, 
versatility — in an ingeniously compact design that cuts con- 
ventional starter size in half — all of this is due to the amazing 
new right angle, fail safe, balanced mechanism developed 
by Arrow-Hart. 


1s 
conTROLs on? yppan® 





SIZE 2 ILLUSTRATED SS 


Bese cit) ARROW HART 





a 














COMPACT—'/2 the size of conventional starters! oe 


6" 
SIZE 3 ILLUSTRATED 


EASY TO WIRE AND SERVICE 


Straight through wiring reduces bending and forming of heavy wires. Terminals are front wired. Line and load 
wires connect at opposite ends. SAFE AND DEPENDABLE High power at low wattage. Tough, 
dependable overload relay, with bimetallic inverse time element. Interchangeable heaters. NEW, TOUGHER 
CONTACTS A broad line-of-contact surface. Curved and movable against flat and stationary contacts. 
Tips of special silver alloy brazed to copper. PLASKON ALKYD BASE AND HOOD bew tested 


Plaskon Alkyd molding compound used in protective base and hood. Exceeds arc resistance of next best material 
by 50% to 60%. 


SIZE 2 MAX. H.P. SIZE 3 MAX. H.P. 
110 | 220 | 440 | Volts ' 110 | 220 | 440 


Volts 
Single Phase 3 | 7%| 10 | Single Phase 7% | 15 25 | 25 


a | - ee 


— = 


Polyphase 7™%| 15 30 | so | 50 


WRITE TODAY FOR LITERATURE ON ARROW-HART TYPE "RA" MAGNETIC STARTERS AVAIL- 
ABLE IN LOCAL AND REMOTE CONTROL OR SELECTOR SWITCH TYPES IN SIZES 0, 1, 2 and 3 


25 Polyphase 15 
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to your order 


eet Savings 
to you! 


FULTON SYLPHON 


STAINLESS STEEL 


BELLOWS 
ASSEMBLIES 


a Ma 


OU SAVE 3 ways when you order stainless steel 
bellows assemblies from Fulton Sylphon. 


First, you save time—we can produce to meet your 
schedules. Secondly, you save worries ... we make 
assemblies exactly to your specifications . . . take over 
all production problems. Third, you save extra over- 
head and production costs . . . because we have the 
trained personnel and complete equipment to handle 
orders in any volume. 


No matter how complex 
an assembly you may. require, 





PIRST WITH BELLOWS 


ROBERTSHAW FULTON CONTROLS CO. 


as you want it. For designing, developing and making 
bellows assemblies is a Fulton Sylphon specialty—has 
been for half-a-century. 

And, we'll help you in confidential development 
work if you wish. 

Fulton Sylphon bellows assemblies are used in many 
ways—in thermostatic devices, pressure controls, hydrau- 
lic mechanisms, valves, shaft seals, expansion chambers, 
recording instruments and other applications. They'll 
help you get finest performance from your products 
—save you money, too, 


Send for free Bulletin XP-1200 that gives you 
further information. 


Sy 2 a. = t ig ia . 
yy awe ControZs « CB Mews Devices + Blows bssembles 
FULTON SYLPHON 


KNOXVILLE 4 TENN, 


Caémadian Representatives, Darling Brothers, Montreal 
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Sales Offices 


Bivd 


45th St 


OSTUCO TUBING 


3 ways 


speeds your deliveries 


1. Saves shipping time 


Complete modern facilities for 
manufacturing, shaping, and fab- 
ricating tubing, all at one plant, 
make it unnecessary for you to 
have materials shipped from one 
supplier orone location to another. 


2. Eliminates red tape 


OSTUCO's ‘single source'’ oper- 
ation puts an end to duplicate 
sets of instructions and similar 
time-consumi 1g nuisances. You 
write one order, get one bill, and 
responsibility is clearly fixed. 





3. Removes production snags 


Your own manufacturing or assem- 
bly operations run more smoothly 
because OSTUCO's unified con- 
trol of production greatly reduces 
number of rejects and assures 
highest quality all down the line. 


By supplying you with the tubing you want 
when you want it, OSTUCO enables you to 
speed your own deliveries, keep your cus- 
tomers better satisfied, and operate with 
lower inventories. 

Obviously too, OSTUCO's efficient ‘‘sin- 
gle source’’ operation is designed to cut 
your costs, thereby further strengthening 
your competitive position. 

OSTUCO produces both seamless and 
electric-welded steel tubing in a broad range 
of sizes and shapes . . . meets your most ex- 
acting requirements in bending, reducing, 


[W820 
THE OHIO SEAMLESS TUBE COMPANY 


Monvtocturers and Fabricators of Seamless and Electric-Welded Steel Tubing 


Plont and General Offices: SHELBY 7, OHIO 


CANADIAN REPRESENTATIVE Railway & Power Corp, Ltd, NEW GLASGOW, MONTREAL 


34 


CHICAGO, Civic Opera Bidg., 20 North Wacker Dr. * CLEVELAND 
* HOUSTON, 6833 Avenue W, Central Pork * LOS ANGELES, Suite 300-170 
© PHILADELPHIA 413 Packard Bidg, 15th & Chestnut © ST. LOUIS 


expanding, flanging, upsetting, in fact all 
types of forging and fabricating operations. 
We are also in a position to supply the tubes 
painted or plated. An experienced OSTUCO 
Tubing Engineer will be glad to discuss your 
particular problems without obligation. 
Write direct or to our nearest Sales Office. 
Ask for new free booklet ‘‘Fabricating and 
Forging Steel Tubing." 





1328 Citizens Bidg. * DAYTON, 511 Solem Avenue * DETROIT, 2857 E. Grand 
So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St.* NEW YORK, 70 East 
North Main St. © SEATTLE, 3104 Smith Tower * SYRACUSE, 501 Roberts Ave. 
NORANDA, NORTH BAY TORONTO, HAMILTON, WINDSOR, WINNIPEG, EDMONTON, VANCOUVER 
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CORRECT OIL SEAL DESIGN 
FOR OSCILLATING 
OR RECIPROCATING SHAFTS 


Good oil seal design and construction must allow for some 
shaft eccentricity, shaft whip and end play — conditions 
which are present in all but the most precisely machined 
equipment. However, when shafts are required to oscillate 
or reciprocate, careful attention should be given to the 
shape and thickness of the sealing members and to correct 


spring tensioning. 


Ad 


Figure 2 Figure 3 
on cena Serpent 

shofts or oscillating shafts 
In the case of reciprocating shafts it 
is usually better to utilize a spring- 
less Syntech type oil seal with heavy 
straight lip sealing member. Lim- 
ited contact seals should be avoid- 
ed because the sealing members are 
apt to buckle or fold over under 
the quick reversals of shaft move- 
ment. The National Syntech oil 
seals shown in Fig. 1 and 3 with 
heavy Syntech sealing member sec- 
tion provide excellent performance 
on reciprocating shafts. Springless 
type leather (Fig. 4) seals are ideal 


* Trade Mark Registered 





Figure 4 Figure 5 
Springless leather dust Spring-loaded leather 


wiper for reciprocating for oscillating 
shafts shafts 

as auxiliary dust wipers on recipro- 

cating shafts. 


The oscillating shaft does not pose 
as difficult problems as those en- 
countered with reciprocation. How- 
ever, care should be exercised in 
providing rugged sealing members 
that maintain somewhat broader 
contact with the shaft. If spring- 
tensioned seals are required, ten- 
sioning should be adjusted in order 
to prevent buckling. 


National engineers have been suc- 





Figure 1 
Syntech springless, ideal type 
‘or reciprocating shafts 

cessful in helping solve many diffi- 
cult and exacting problems of seal- 
ing around oscillating and recipro 
cating shafts. New National Syntech* 
(synthetic rubber) sealing members 
(Fig. 1, 2 and 3) which can stand 
extreme temperatures; specially im- 
pregnated (Nationalized) leather 
sealing members (Fig. 4 and 5) and 
precisely manufactured oil seal cases 
have been utilized. This experience 
is available to you at any time with- 
out cost or obligation 


NATIONAL 


O'llL AND FLUID SEALS 


® 
NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, Calif. 
Plants: Redwood City and Los Angeles, 
Calif.; Van Wert, Ohio 


2008 










CALL 
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IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 
BUFFALO: 56 Arlington Place, Grant 2280 

CHICAGO: Room 2014 Field Building, Central 6-8663 
CLEVELAND: 210 Heights Rockefeller Bldg., Yellowstone 2720 
DALLAS: 30'/, Highland Pork Village, Justin 8-8453 
DETROIT: Room 1026 Fisher Building, Trinity |-6363 
HOUSTON: 6731 Harrisburg Boulevard, Wayside 3-1246 

LOS ANGELES: 2244 Fost 37th Street 


Kimboll 6384 


MILWAUKEE: 647 West Virginio St., Marquette 8-8986 

NEW YORK CITY: 122 East 42nd Street, Lexington 2-8260 
PHILADELPHIA: 401 North Broad Street, Bell-Walnut 2-6997 
REDWOOD CITY, CALIF.: Broadwoy and National, Emerson 6-386! 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-188) 
EAST SYRACUSE, N. Y.: 226 Roby Avenue, East Syracuse 366 
WICHITA: 340 North St. Francis Ave., Wichita 2-697] 
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"t Bank on 
for Hydraulic Controls 


“PUMPS. cocci sx sos xt 


Blackhawk units pour horsepower into the job! 
Cold or hot weather is no bugaboo... 
and the low-price will astound you!” 


Yes, practically all the available . 
horsepower goes to work when a 
a Blackhawk POWER-DRIVEN ew, 
PUMP is in action! In fact, 4 


with some units, volumetric 
efficiencies run over 90% at high 










- No other pump in this field 
© enjoys the sales record of 
* “POWER-PACKER"”! This 





pressures. The Blackhawk piston- \ famous Blackhawk HAND- 
type design gives you positive OPERATED pump wins its way 
displacement — whether because of big exclusives, a serv- 

™ you need 1000, 2000, ice-proved reputation and attractive 

4 3000, 4000 .. . yes, even price. And now, you can geta “Junior 

up to 10,000 p.s.1. Power-Packer”—at an even lower cost! 





ASK FOR PUMP BULLETINS NOS. 1P, 2P, 3P AND 4P. 








RAMS ssn so saion 


25 years — without field headaches! 
The leakproof designs are so simple and compact . . .” 


‘X 


e 


What'll you have? Choose from STANDARD, 
CATALOGED RAMS — or order SPECIALS to 
answer the most unique purposes. You can get 
them in either single-acting or double-acting designs 
and in any length. 





ASK FOR RAM BULLETIN NO. 1R 


Scores of critical designers and buyers recognize that Blackhawk Hydraulics create exclusive 
advantages for the engineering, manufacturing and sale of their products. Many use complete 
Blackhawk systems, thus gaining extra and unique benefits from high-pressures — a field in 
which Blackhawk is a pronounced leader. 
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Blackhawk 
and teres Why... 

























~ VA LVES from Blackhawk spell precision 


control down to a molecule’s whisker. They're positive- 
acting ... and I can get single units or combinations 
to answer any and all of my needs .. .” 





You'll find the new "VALVBANK” 
control system the last word for pre- 
cision throttling on both raising and 
lowering. Standardized sections 
build into unlimited combin- 
ations—to serve either single- 
acting or double-acting rams, 
fluid motors or other hydraulic 
equipment. 


You can also get Blackhawk 
Valves for single-acting rams, 

remote release, adjustable 
throttling, manual shut-off 

and safety pressure-release. 


me Fy 


ASK FOR VALVE BULLETINS NOS. 1V, 2V AND 3V. 








Expanded, Unmatched Facilities are 
here for building hydraulic equipment. 
Because of continuous production and 

widespread use, standard, cataloged 
components are available from stock at 
attractive prices. We also have the 
engineering and manufacturing facilities 
to develop and produce hydraulic equip- 
ment of special designs. We especially 
invite your requests for quotation on 
specialized ram requirements. 





We invite you to write for free technical bulletins listed above — or, if you 
prefer, request them in the complete MASTER BINDER NO. OE which also 
contains helpful pictorial data on applications. Engineering Counsel is will- 
ingly furnished — in confidence. Blackhawk — the world’s largest manufac- 
turer of High-Pressure Hydraulic Equipment — welcomes inspection 

of its plant. BLACKHAWK MFG. CO., 5300 W. Rogers St., Milwaukee 1, Wis. 








HYDRAULIC 


EQUIPPED An Emblem 
Representing 
———_ 
broughout 
"ae 


5300 W. Rogers St., Milwaukee 1, Wis. 
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bee Dulles 
for your heating jobs 


HEATING LIQUIDS “Built-in” electric heat makes your product a 
better product because it puts the heat right where it is wanted! 
“Immersion heating” with G-E Calrod* heaters places heat source 
into the material to be heated . . . for maximum heat transfer with 
minimum heat losses. 






Up 
ane 
) eating 
a 
ae yxacess 
alt 
HEATING PIPELINES G-E heating cable and Calrod tubular 
heaters keep viscous liquids free-flowing and protect pipelines and 


valves in cold weather .. . a wealth of “how to” information on 
installation, application and power requirement calculation. 


qare 






eit® me 


HEATING PROCESS AIR How and where to apply G-E strip, 
Calrod tubular and fin Calrod heaters for drying, baking, warming, 
curing and a wide range of industrial processes and equipments. 


HEATING SURFACES Whether it’s an eighth-inch soldering iron 
tip or 100 square-feet of platen surface, this bulletin tells you how to 
calculate your heating requirements . . . which G-E Calrod heater to 
use and where and how fo install it. 


MELTING SOFT METALS Here's how you can achieve fast melt- 
ing and fully automatic temperature control of babbitt, solder, lead, 
tin, and type metals—with reduced operation costs, less maintenance, 
and cooler working conditions. 


ELECTRIC HEATERS AND HEATING DEVICES New revised cat- 
alog lists a wide variety of heaters and devices to meet almost any 
conceivable heating requirement. 


DON’T MISS “HEAT—WHERE YOU 
WANT IT!” Latest sound slide-film in the 
MORE POWER TO AMERICA series de- 
picts case histories of the “Sove five 
basic applications of electric heat. Ask 
your local power company representa- 
tive or contact the nearest G-E Sales 
Office. 


een 






to those publications (above) you 


é plications and mail today tor 
4 iS 
PR cy . 


DOTTED 





BEFORE you design your electrically heated machinery or equip- 
ment... 


ALONG 


BEFORE you convert existing installations . . . consult the G-E appa- 
ratus salesman who regularly calls on you or a G-E Industrial Heating 
Specialist . . . his recommendations will pay you real dividends in 


terms of more efficient heating and better designs. *Reg US Pot OF, 


GENERAL @@ ELECTRIC 


wee ee oe = CO OT 








ee ——} 


PACKING In the movement sponsored by the Joint Industry 


STANDARDS 
fot Lecther Conference to set up packing standards, reduce 
‘end Synthetic Rubber 
number of sizes and promote interchangeability, 
Houghton was first to prepare and distribute such 


simplified standards. 


The booklet shown here contains tables of sizes 
and dash numbers for convenience in ordering. 
The packing industry generally and the large 


users have accepted these standards. 


That's one valuable aid to industry from this 
pioneer in hydraulics. Another is the service 


to designers ... 


-- with standard packings 


These include leather and synthetic rubber styles 


pel ) 
a 
—“*v"", “U"", Cup, “O"' rings and leather back-up 
te : 
©) 1, washers. 
. y) 


Let Houghton make a specific recommendation 
on your next design and if there is trouble on a 
hydraulic installation due to imperfect sealing, 
tet the Houghton engineer examine the packing 
set-up. A letter to E. F. Houghton & Co., 303 W. 


Lehigh Ave., Phila. 33, Pa., will bring results. 
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of Mueller Brass Co. 


RED TIP* 
ROD 


is the secret 
ingredient that keeps 
your manufacturing 





“7 4 


’ ? 


hobod re 


“ 


The constant UNIFORMITY of 
Mueller Brass Co. Rod saves tools, 
grinding, and “down” time. Brass 
Rod users throughout the United 
States and abroad know this 
and they continue to use it year 
after year. THEY ARE ACTUALLY 
PINNING MORE PROFIT TO 
THEIR COST SHEETS. 


Mueller Brass Co. 


re amltn 


PRODUCTS 


Port Huron, Michigan 


40 





















We manufacture 
millions of pounds 
of brass rod each 

month. Shipment can 


be made at once from 


our large factory stocks 









































Do you need a many-purpose Brass Rod or—a Brass Rod for one 
special purpose? Mueller Brass Co. Red Tip Brass Rod is a rod of 
a thousand uses. You can use it for almost any purpose and it is 
exceptionally free-cutting and consistently uniform. 


The chemical composition, structure, temper and mechanical proper- 
ties of Mueller Brass Co. Red Tip Brass Rod are so closely controlled 
that no perceptible variation in machinability can be noted from one 
batch of rod to another. 


lf you want brass rod for some special purpose, such as knurling, 
deep drilling, thread forming, or for bending, expanding or flaring, 
we make that, too, and we invite your inquiries. 


Do you want more efficient production or better performance? Is a 
special alloy the answer? If you have a problem, tell us about it. Our 
Technical Engineers and Laboratory are at your disposal. 
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Keeps precision on tap 
with the help of TIMKEN’ bearings 


Ss automatic tapping up to 3” diameter taps, 
elimination of chatter, and continuous trouble-free oper- 
ation are advantages of this Garvin Hi-Power Tapper, made by 
the Western Machine Tool Works, Holland, Michigan. And the 
manufacturers give full credit for its outstanding performance to 
Timken” tapered roller bearings, used throughout the machine! 


Timken bearings hold the spindle in rigid alignment—keep 
it revolving accurately under the heaviest loads. The line 
contact between the rolls and races gives the spindle maximum 
support—no chance of deflection. And due to their tapered 
construction, Timken bearings take both radial and thrust 
loads—in any combination. In the gear box, Timken bearings 
keep all other shafts accurately positioned. Gears mesh 
perfectly. Smooth, frictionless operation results in maximum 
power transmission for high speed production. 


Timken bearings are made of the best steel ever developed 
for tapered roller bearings—Timken fine alloy steel. For fine 
bearing performance throughout the life of the machine, specify 
Timken bearings on all the equipment you make or use. Look 
for the trade-mark “Timken” on the bearings. The Timken 
Roller Bearing Company, Canton 6, Ohio. Cable address: 
“TIMROSCO” 




























ere’s bow WESTERN 
MACHINE TOOL WORKS 
uses Timken bearings 0 
the spindle of the Garvin 
“Hi-Power” erage poor 
—for greater pre 
yen ph long-life 
operation. 


ats 


is symbol on 2 product means 
Tee rcortag ave te ted 





NEW TIMKEN BEARING CUTS RUN-OUT IN HALF! 


r 
| | 
| 

Until now, the Timken “Zero” bearing has been the last word in | 

bearing accuracy. Now Timken offers industry the “Double-Zero” | 
| bearing—twice as accurate as the “Zero”! Maximum run-out of 
| the new “Double-Zero” bearing is only 75 millionths of an | 
| inch—ha/f the 150 millionths run-out of the “Zero” bearing. | 
| | : : 
| | 
| | 


What an opportunity for manufacturers of machines where TAPERED ROLLER BEARINGS 


extreme accuracy is essential! Available in standard single 
row types, up to 10” O.D. Write for further information. 


NOT JUST ABALL = NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL © AND THRUST -)~ LOADS OR ANY COMBINATION 
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Ford 239 V-8 Industrial Engine, 
with transmission. (239 cu. in. 
displacement) 


0 Fora 


FINDUSTRIAL ENGINES 
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CONTROL OF 
‘BARNEY’ ON 
CAR DUMPER 


LAKEFRONT DOCK AND R.R. TERMINAL CO., TOLEDO, OHIO 
























Two General Electric SB-1 switches accurately 
control the positioning of 70-ton coal cars on a 
dumper of The Lakefront Dock and R.R. Terminal 
Co., Toledo, Ohio. After the cars are pushed up the 
incline by the “Barney,” the operator spots them 
on the dumping cradle by the SB-Is (on arm of 
swivel chair), as each lake freighter presents its 
own loading problem. Capacity of the dumper is 
one car a minute, 24 hours a day. 






vee easily done 


with the SBA 


Standard parts and the simple basic design of the SB-1 
mean longer life and low initial cost to you. There’s a stand- 
ard SB-1 for most jobs, and they’re ready on four weeks’ 
delivery. Easy to order, too. A variety of attractive switch 


CONTROL AND TRANSFER SWITCH 


handles, and watertight, dust-tight, oil-immersed, fabricated Rating up te 20 omp at 600 volts a-c or d- 


metal, or explosion-proof housings are available to fit your 
particular installation problems. Mount on panels | to 2 
inches thick. Switch shown at right is 814 inches over-all, 
234 inches wide, 4'4 inches high. Why not try an SB-1 on 
your particular control problem? For further details see 

your G-E sales representative and write for Bulletin GEA- G ia N E m A L iG , L F C T Me | C 
4746. Apparatus Department, Section 856-70, General 

Electric Company, Schenectady 5, New York. 
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NOMA another example of the excellence of 


SHELBY 
SEAMLESS TUBING 


for mechanical 
and structural applications 


HEN a large southwest supply company* 

surveyed the field of possible materials 
with which to build its new portable drilling rig, 
the prime requisite in its design and structure 
was maximum strength with minimum weight. 
This naturally led to the choice of SHELBY Seam- 
less Steel Tubing. 

Not only is the entire structure of the rig mast 
fabricated from SHeLBy Seamless Mechanical - 
Tubing, but the hydraulic cylinders which raise 
and lower the mast, as well as the Kelly are also 
100% Suetsy Tubing. 

This is but one instance in which a user has 
been able to do a complete job—and make a 
better product—with SHELBY Seamless Mechan- 
ical Tubing. There are innumerable other cases 

. all proving the superiority of tubular seam- 
less steel for an infinite variety of machinery and 
equipment parts and structural applications 

Made by NATIONAL Tube Com- 
pany—the world’s largest manu- sf 


facturer of steel tubular products— 


SHELBY Seamless is obtainable, in a) f 
addition to round, in square, rectan- [ a 
gular, and other special shapes . . . ef 
in any commercial size from * to FF 


i i 
10% inches OD, and in wall thick- } 
nesses from .035 inch to 1.500 inch —, 


cold drawn ... and in a wide range 
| of steel grades and anneals. Our 
engineers will be glad to make re- rT / 


/ commendations based on your par- | <a 
ticular requirements. | 


@ar 
N ame upon reque 


NATIONAL TUBE COMPANY / 
PITTSBURGH, PA. | 

(TUBING SPECIALTIES DIVISION a 
COLUMBIA STEEL COMPANY, SAN FRANCISCO ' 


PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY 





SHORT CUT TO FASTER 
LOWER-COST PRODUCTION 


SHELBY Seamless Steel Tubing comes to you 
ready for immediate fabrication or ma- 
chining. Thus, by being able to start with 
preshaped stock instead of with cumber- 
some solid castings or forgings, you elimin- 
ate or greatly reduce many time- and labor- 
consuming operations, as well as the costly 
waste of material 














SHELBY SEAMLESS STEEL TUBING 


U N T E D S TATE § ae 2 Boe 









FRAME ADAPTER 


ARMATURE 


COVER 


DRIVE 
PIN 


HUR 


MAGNET 





THIS REVOLUTIONARY 

NEW BRAKE GIVES YOU ALL THESE 
ADVANTAGES: 

=F Instant Operation 

EF Fast Controlled STOPPING 

IE NO adjustment for life 

IF Unmatched ability to dissipate heat 
MF Fewer parts 

DF Compactness and ease of installation 


UF Low power requirements— 
max. 25-35 watts 


DE Low cost i 








tallati tae 





and 









POWER CONVERSION UNIT 

Warner brake coils are wound for full cur- 

rent application of 90 Volts D.C. D. 

power may be obtained from a D.C. source 

or any standard A.C. supply with a Warner 
conversion unit. 
version units supply a ma 
of .40 amperes at 90 Vol 








voltage source. 








UNCING A NEW DISC TYPE 
BRAKE FOR ELEC 


Warner con- 


when connected to any A.C. 





TRICSMOTORS 


— 







New Warner disc type electric brakes for electric 
motors exert a constantly increasing torque through- 
out stopping period. Standard units now available 
for horizontal shaft mounting. All Warner disc type 
electric brakes for electric motors are designed to fit 
NEMA motor specifications. These units have been 
thoroughly field tested and yield amazingly prac- 
tical results. Write today for complete information. 





Warner Electric Brakes for 
Transportation and Industry 
Since 1927 


WARNER ELECTRIC BRAKE MFG. CO. 
BELOIT, WISCONSIN 

Please send me bulletin 702 with com- 
plete information on Warner Electric 
Disc-Type Brakes for Electric Motors. 





ximum Company 

ts D.C. $ 
Ti iK pein acdeesenaen eu 
Bs on'0'0.0 0.00: 060000000 00000000006000000% pe ee 
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. ELECTRUNITE 


MECHANICAL TUBING 


-»-HOT OR COLD ROLLED STEEL 


Improved appearance ... lighter weight . . . added rigidity 
... greater strength ... lower fabricating costs . . . these are 
but a few of the reasons why you should seriously consider 
tubing in redesigning today’s products for tomorrow's markets. 


In many cases, particularly with Republic ELECTRUNITE 
Tubing, simplified fabricating procedures alone will result 
in effective production sayings. As manufactured by Republic’s 
electric resistance welding process, ELECTRUNITE Tubing 
is unsurpassed for uniformly high ductility, surface quality, 
strength and accuracy of section. This modern tubing takes all 
forms of plated and painted finishes readily and economically. 


For tubing users who do not possess complete fabricating 
facilities, Republic offers semi- or full-fabricated tubular 
parts from its large, modern fabricating plant centrally located 
in Ferndale, Michigan. 


Complete information about ELECTRUNITE Tubing and the 
process by which it is made, as well as helpful technical 
assistance with your specific tubing problems, is available 
upon request. Write today to: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 


ELECTRUNITE TUBING 





+6 
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f’Small’’ details, a big field for design improvement 





BEFORE restyling, the Popex Electric 
Corn Popper stood on 3-piece metal 
legs. But Popex, Inc., executives 
recognized in this minor detail an 
opportunity for major improvement. 
With the objectives of neater appear- 
ance, less heat transmission and, if 
possible, lower costs, engineers of 
Popex, Inc., and Plastics Moldings 
Corp. cooperated in redesigning the 
leg as a plastics molding. 


“Minor” features are not always minor. 
This before-and-after story of the legs 
supporting an electrical appliance illus- 
trates how a small detail and the right 
Durez plastic can go a long way in 
making a product easier to sell, easier 
to use, and less expensive to produce. 

Many articles used by industry or in 
homes offer improved design oppor- 
tunities of the kind Popex, Inc., saw in 
the legs of their corn popper. 


A new bit with plastics users everywhere 
is the handy''Durez Check-Chart.’’ Write 
for yours. Durez Plastics & Chemicals, Inc., 

12 Walck Rd., N. Tonawanda, N. Y. 


in a series on Plastics Skill at Work... 


PROJECT 
Legs for new model 
“Popex’’ popcorn popper 
CUSTOMER 
Popex, Inc., Blue Ash, Ohio 
MOLDER 
Plastics Moldings Corp 

incinnati 
MATERIAL 


Durez black phenolic, 
general-purpose grades 





As often happens, success-insurance 
lay in joint effort. Custom-molders 
contribute a lot more than production 
facilities toward the success of the job. 
These molders recommended sections 
and contours providing the maximum 
strength with the greatest economy. 
Thus, by using Durez 791 general-pur- 
pose phenolic, which is used also for 
the handles and knobs, cost was re- 
duced while sales appeal was added. 





lt pays to use your 
custom molder’s know-how 















< sy 












> 


wer 







AFTER restyling, the leg was molded 
in one piece of Durez general-purpose 
black phenolic. The natural lustrous 
finish and smooth contours of the 
new piece make the appliance more 
attractive to buyers. Durez legs stay 
“cool” when the stove is hot... it’s 
safer and easier to pick up. Cost is 
down: assembly of the three old-style 
legs took 19 operations, Durez legs 
are attached in only 6. 


Durez phenolics offer your engineers 
and molders a very broad range of 
materials. These are grouped in eight 
classes corresponding to the field of 
use in which they will give the best 
service. Your custom molder knows 
how to choose the right one and how 
to use it. 

Durez technicians in leading cities 
are always available for consultation. 
Call them . . . or write us at any time. 


MOLDING COMPOUNDS 





INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS Tuart FIT THE JOB 
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(Carpenter wants to help you do it! 


Some people feel that all free-machining Stainless 
Steels with the same type number are alike. 


But many Stainless users have found that there is 
quite a difference. They are getting longer tool life, 
higher production and better finishes. The reason 
for results like these is constant uniformity on every 


lot of Stainless bar stock that enters their plants. For 
the same kind of results on your own jobs, it will pay 
you to specify Carpenter Stainless No. 5 (Type 416) 
or No. 8 (Type 303) on your next bar stock order. 


Make your own comparison. Call your Carpenter 
Warehouse for rush delivery from local stock. 


LONGER TOOL LIFE and BETTER FINISHES... 


Production increased 25% on this surgical instru- 
ment job, when they changed from ordinary Type 416 
to Carpenter Stainless No. 5. Costs came down 


« 


This valve part, machined to “tenths” on the I.D., 
used to be made from qydinary Type 303. After 
changing to Carpenter, the manufacturer reports: 
“We find that Carpenter No. 8 (Type 303) gives us 


because of longer runs between grinds on cutting 
tools. Smoother, more sanitary finishes resulted in 
an improved product. 


MACHINED to “TENTHS” 
and MONEY SAVED... 


best true-machining quality since it is uniform 
throughout. Carpenter Stainless No. 8 is very im- 
portant in holding down our unit production costs 
on this job.” 


gr eretion ny THE CARPENTER STEEL COMPANY - 117 W. Bern Street + Reading, Pa. 
% 


: FREE- MACHINING 
ll aS Aelia ee se 


STAINLESS STEELS 


WHEN YOU HAVE A STAINLESS PROBLEM—YOU CAN COUNT ON CARPENTER FOR THE ANSWER 
48 


Export Department: 233 Broadway, 
New York 7, N.Y.“CARSTEELCO” 


7 


; 
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OHMITE Resistance “Know-How” 





jer? 


\ bq RHEOSTATS 


- 


a) 


? 

{ a 

% The, 
a, om 


O« * 
445. 


Be Righe week ©) t'| I emm 





OHMITE THIN RESISTORS 





FIXED TYPE 
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RHEOSTATS © RESISTORS « TAP SWITCHES 














your product with 


RESINOX 10231 


chit rns 


errs saree — and watch sales 


able Resinox handles . . . molded 
by Chicago Die Mold Mfg. Co., 
4oo1 W. Rightwood Ave., Chi- 
cago, Ill. for Ekco Products Co., 
1949 North Cicero Ave., Chi 
cago 39, Ill. Are you looking for a new, sure-fire selling feature these days for your 
pots, pans, or appliances? Then grab hold of the new handles molded 
from Resinox 10231! 

Monsanto developed this new phenolic especially for handles, 


knobs, housings, bases, etc. It adds four sales pluses to your product: 


New higher heat resistance. Tests prove Resinox 10231 will 
1. withstand 500°F. exposure for 240 hours. Will not blister 
when transferred directly from room temperature to hot oven. 


2 Deeper, richer black tone . . . with best gloss and surface 
* finish ever offered. 


Durable . . . excellent chemical and moisture resistance, for- 
3. mulated to resist dulling and greying, washing and wear. 


Applicable to new designs. Resinox 10231 has proved less 
4. critical to mold, adapts readily to new ideas. 
From the manufacturer's standpoint, handles of Resinox 10231 have 
two more important features: faster cure cycle and “one-shot” pro- 
duction . . . with finishing, machining, all done at once. 
Molders, manufacturers, designers . . . it will pay you to investigate 
Resinox 10231 now. Use the coupon to get full information. 
Resinox: Reg. U.S. Pat. Off. 


FOR A BIGGER DOLLAR'S WORTH, BUY AND USE MONSANTO PLASTICS 


eeoeeveevpeeveeeeeeeeeeeeee @ 
MONSANTO CHEMICAL COMPANY 
Plastics Division, Dept. PEP24 
a Springfield 2, Mass. 
Mon SANTO Please send me full information on Resinox 10231 
a Title__ 
CHEMICALS PLASTICS ne’ 
OS 
City_ — ; Zone 
SERVING INDUSTRY . WHICH SERVES MANKIND 
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pay YOu, Tou, 
6 nwesligale 


yaoi Bellows 


More and more design engineers are specifying Hydron 
Bellows Assemblies, not only for temperature and pres- 
sure control, but also for sealing rotating shafts against 
leakage in compressors, gear boxes, torque converters, 
refrigerators, automotive fluid drives and other equip- 
ment. Each of these assemblies is engineered to fit indi- 
vidual specifications. Before your designs are too far 
advanced, let our engineering department make a con- 
fidential analysis of your sketches and submit recommen- 
dations. No cost or obligation, of course. CLIFFORD 
MANUFACTURING COMPANY, 122 GROVE ST., 
WALTHAM 54, MASS. Dirision of Standard-Thomson 
Corporation. Offices in New York, Detroit, Chicago, 
Los Angeles. 


HT, 


| 


TER CEE ELL 


> CLIFFORD Xo 


HYDRAULICALLY- FORMED BELLOWS 


AND BELLOWS ASSEMBLIES 


ALL-ALUMINUM OIL COOLERS 


FOR AIRCRAFT ENGINES 
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OPERATES IN ANY POSITION—shott up, down, horizontal, or any 


intermediate position. 

A new lubrication system constantly circulates oil between shaft and 
bearing, regardless of the position of the motor. Oil-saturated packing 
continuously feeds bearing with filtered oil—no additional lubrication 
required throughout its long, service-free life. 

Quiet and light weight—extremely low noise level. Die-cast aluminum Mi () T W 
housing reduces weight. Bearing surfaces machined in one set-up—gives 
permanently true alignment. 












Versatile—variety of mounting arrangements available; as well as 
variable-speed operation by using suitable controller. 





Ask your nearest G-E sales representative for details, 
Apparatus Department, General Electric Company, I 
Schenectady, New York. SN 
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EVER SEE A 
SIMPLER MOTOR? 


“@: 
, ® 
) @) @) 


@ Steel guard directs air stream toward stator wind- angle... is roomy . . . easy to get at. © Pressure- 
ings for efficient cooling. @ Pre-lubricated ball bear- cast rotor has integrally cast fans . . . no welds or 
ings are simple press fit on motor shaft, they require rivets . . . there's nothing to rattle or shake loose. 
no further lubrication for years. @) Rigid, cast iron © Balanced ventilating fan is keyed to_rotor shaft 
frame completely surrounds and protects stator core. . . » produces strong blast of cooling air. Flange is 

Diagonally-split conduit box is adjustable to any counterbored for oil seal. . .has protecting mesh screens. 


ore ? —_ 


Sold — Applied — Serviced by Authorized Dealers, Certified 
Service Shops, and District Offices Throughout U. S. a 
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GIVE YOUR 
PRODUCT THIS 





4-Point 
— Motor Protection 











1. Rigid cast iron frame completely surrounds all working parts . . . resists corrosion! 


2. Pre-lubricated bearings eliminate bearing maintenance . . . require no further 


lubrication for years, 


3. Double-insulation gives extra protection against heat, moisture, and corrosion. 


4, Pressure-cast rotor has no rivets or welds . . . is indestructible in normal service. 


Available in three flange types .. . sizes to 150 hp in open, enclosed and pro- 
tected types, with electrical and mechanical modifications to suit specific requirements. 


H™; A LINE OF FLANGE MOTORS you can design 
into your products and forget! Notice how com- 
wet these motors are . . . how érim in appearance. 
urther, their large, roomy conduit boxes and clearly 
marked connections make them easy to install. 

Notice how the outer frame completely protects all 
working parts, This feature combined with pre-lubri- 
cated bearings and pressure cast rotors adds up to “‘all- 
around” protection against distortion, corrosion, fric- 
tion and entrance of foreign matter. And bell housing 
is drip-proof, at no extra cost! 

Best of all, these Allis-Chalmers motors are backed 
by a long-established record for building as tough and 
sturdy a line of motors as you can find anywhere on 
the motor market. 

Check your needs in the coupon below for addi- 
tional information. 


3 TYPES HANDLE MOST OEM JOBS 


C FLANGE TYPE — Generally used for 
close coupling to pumps. Employs rabbet 
py fit with mounting holes on smaller di- 
ameter than rabbet fit. Holes tapped for 
mounting bolts. 





D FLANGE TYPE — For machine tool ap- 
plications. Uses rabbet fit with mounting 
holes on larger diameter than rabbet. 
Holes are clearance holes with bolts usu- 
ally assembled from motor side. 


P BASE TYPE — Generally used for verti- 
cal applications. Employs rabbet fit with 
| mounting holes on larger diameter than 
rabbet. Holes are clearance holes. 
oO 





Texrope is an Allis-Chalmers trademark. 


CHALMERS 
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AMERICAN BLOWER GYROL FLUID DRIVES 
USE ALLIS-CHALMERS MOTORS 


New Type TM Gyrol Fluid Drives offer benefits of low starting cur- 
rent, smooth acceleration and shock absorption in the 1 to20hp range. 
These packaged power drives use 
Allis-Chalmers constant speed a-c 
flange motors to produce a smooth 
start. The motors come up to 85% 
of full speed before assuming load. 
Acceleration is gradual and there 
is a 50% saving in the amount of 
current consumed for starting. This 
unit makes overmotoring unnecessary and eliminates shocks to ma- 
chinery. Overload protection is positive and can be adjusted by 
changing oil level in the unit. For additional information contact 
American Blower Corporation, Detroit 2, Michigan. 


Check This Coupon 


aR STRAIN tas catalan enemies | 


ALLIS-CHALMERS, 1002A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me: 

CD Flange Motor Specification Sheet (51$7324). 
(CO Handy Gvide to Electric Motors (5186052). 
(C0 General Purpose Motor Controls (1487132). 


(C0 Equipment for Machine Tools (2587110) (Contains information for 
OEM users on Motors, Texrope drives, Motor Controls, Coolant Pumps. 








Name . sass awe Tithe 
Ee sbaiibechccsiaibiosiedial 

Street mocceensces 
City Stote. 





A-2876 





wl 
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one:-punch 
part? 























coa’s Impact Extrusion process formed 
this valve tube in one operation, complete fe 
with fully formed head—and held it to 
close tolerances. 

Alcoa’s process often gives you one-piece 
parts at substantially lower cost than 
stamping, drawing, spinning or machining. 


Select any commercially practical finish, 





\ ylus lustrous Alumilite* exclusive to 
\ I 


aluminum. 













Get the whole story about how Alcoa 
Impact Extrusions can help you produce 
at lower cost-—and sell more—-because of 
aluminum’s light weight. strength, cor- 
rosion resistance and handsome appearance. 
Call your nearby Alcoa sales office, or write 
for your free copy of “Aleoa Aluminum 
Impact Extrusions” to ALUMINUM COMPANY 
or America, 692M, Gulf Building, Pitts- 


WRITE FOR burgh 19, Pennsylvania. 
FREE BOOKLET * Patented process 








INGOT - SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS . FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS - FOIL + ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 








54 
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MICKERS fydvaulc POWER PACK 





Control Valves 
for One or More 
Operations 


Balanced 
Vane Pump 
for Power 


Relief Valve 
for Overload 
Protection 
Oil Reservoir 
and Filter 





I y . | | The Vickers Hydraulic Power Pack has a number of important advantages 
wi over the ordinary hydraulic pump that recommend it to equipment 
manufacturers and users alike. For example: the included Vickers Vane 

PUSH, PULL 


Pump is hydraulically balanced to eliminate bearing loads resulting from 

pressure and assure long and trouble-free service life. It has automatic 

Li . Te He) Ww 7 be wear compensation, and ideal running clearances are always main- 

tained. All continuously moving parts are contained in pump cartridge 

or mt oO L D which is easily removed without disturbing piping or drive coupling. 

Overload protection is automatic and foolproof through a built-in 

ac a FZ . ay he relief valve. Operators can work fast and crowd hard without fear of 

HGer damage. Universal mounting makes for quick, easy installation. Bulletin 

46-48 explains the many other advantages of the Vickers Power Pack; 
ask for a copy. 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 

1454 OAKMAN BLVD. « DETROIT 32, MICH. 
Application Engineering Offices: ATLANTA © CHICAGO © CINCINNATI © CLEVELAND © DETROIT 
HOUSTON e LOS ANGELES (Metropolitan) « MILWAUKEE « NEW YORK (Metropolitan) e PHILADELPHIA 


PITTSBURGH e ROCHESTER e ROCKFORD e ST. LOUIS e SEATTLE e TULSA e WASHINGTON e WORCESTER 
ENGINEERS AND BUILDERS OF O!L HYDRAULIC EQUIPMENT SINCE 1921 





write for 
BULLETIN 


Vickers Hydraulic Power Pack is Saving Labor and Redoting Costs 
e am ; ls Pe eae 
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NS 
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PRESENTS THE MODERN 
PACKAGE FROM STOCK... 


For Economical, Efficient Power Transmission! 


If your drive requirements fall within the range 
of fractional H.P. to well over 50 H.P. you will 
want to know more about these new Whitney 
Silent Chain Drives from Stock. Here’s a versatile 
power transmission mediumthat gives you thrifty, 
positive drive performance under all operating 
conditions! These dependable, all-steel drives 
deliver constant power from driver to driven 
mechanism, maintaining full machine output. 
They are easily installed and give exceptionally 
long life with minimum maintenance. 

This modern power package is quickly avail- 
able to you from stock through the Whitney fac- 


tory and a network of Whitney distributors es- 
tablished throughout the country. And, impor- 
tant, they are easy to select and order, too. By 
simply referring to the Stock Drive Selection 
Tables in the catalog, you will find that ordering 
or specifying a complete stock drive is a time- 
saving process. Using these exclusive Whitney 
Tables requires no specialized chain knowledge 
— completely eliminates tedious calculations 
usually required in determining power trans- 
mission requirements. With dependable Whitney 
Silent Chain Drives so easily obtainable, you will 
find that “It pays to standardize on Whitney.” 


e/ _& Quick Selection of Correct Silent Chain Drive 
‘/4Y Made in 3 Easy Steps 


WHITNEY CHAIN & MFG. CO. 
Division of Whitney-Hanson Industries Inc. 
204 Hamilton Street, Hartford 2, Conn. 


Gentlemen: 


Please send me your new silent chain stock drive catalog. 


Name 


Company 


Street 


DecemBer, 1949 


City & State 
































Single Reduction 
Foote Bros.-Louis Allis Gearmotor 


Triple Reduction 
Foote Bros.-Louis Allis Gearmotor 


ee ee ee ee ee ee ee ee ee ee ee 


FODTESBROS, 


Beller Power Trartowission Through Collec Learn 














FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W, 4545 South Western Boulevard, Chicago 9, Illinois 







FOOTE BROS. -LOUIS ALLIS 





Double Reduction 
Foote Bros.-Louis Allis Gearmotor 


@ Here is the new line of Foote Bros.-Louis 
Allis Gearmotors—modern in design, compact, 
efficient. Engineered to offer the maximum in 
performance—in year-in, year-out service—in 
minimum maintenance. 

The units are powered by Louis Allis motors 
famous for quality for three generations. 

A wide range of sizes and ratios is available 
in single, double and triple reductions in rat- 
ings of 1 h.p. through 75 h.p. with open drip- 
proof, enclosed, splashproof and explosion- 
proof motors. 

These compact drives are engineered to oc- 
cupy a minimum space, and the husky shafts and 
bearings permit large overhung load capacities. 

Housings are sturdy castings—streamlined 
inside and out—and are designed for proper 
lubrication of gears and bearings. 

Hardened helical gears are of highest quality. 
Extreme precision assures long, satisfactory 
service and quiet operation. 

See your Foote Bros. representative or mail 
the coupon for information. 


Foote Bros. Gear and Machine Corporation 
Dept. W, 4545 S. Western Blvd., Chicago 9, Illinois 
Gentlemen: 

Please send me information on Foote Bros.-Louis Allis 
Gearmotors. 


Name 


Company 


Address... .. 
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ANew Approach 


Klixon C9150 man- 
ual Motor-Starting 
Switch combines in 
one unit, motor start- 


ing, overheat pro- 

( ' tection, “start-stop” 
{ switch, (eliminates 

4 centrifugal switch). 


Protection 
of Manually SE 
Started Motors 


Push “Stop” button 
and motor stops as 
in mechanical 
switch operation. 























e Provides positive Motor Burnout Protection. 
e Eliminates the need for centrifugal switches. 

e Replaces separate ‘‘On-Off” line switches. 

e Applicable to fractional motors from 1/12 to 4% hp. 


The new Klixon C9150 manual motor-starting switch 
“starts” and “stops” the motor, protects it from overheating 
and burning out, eliminates centrifugal switches. 

In operation, three separate functions are combined in one 
compact unit operated by the two buttons on the switch (see 
schematic wiring drawings at left). 

The Spencer thermal Disc provides positive overheat pro- 
tection... prevents the motor from burning out under danger- 
ous overloads or stalled rotor conditions. When the over- 
load is cleared or motor cools to safe operating temperature, 
the motor is started by pushing the “start’’ button which 
resets the protector simultaneously with the starting cycle. 

Investigate the new Klixon C9150 manual motor-starting 
switch. It has a wide range of applications such as, washing 
machines, bench grinders, . . . many types of appliances and 
equipment using manually started fractional hp. motors from 
1, l2to ly hp. 


Because of detailed data required for rating determination this switch is applicable 
only by motor manufacturers or appliance manufacturers. 












HERE’S HOW IT OPERATES 


5 






STARTING 
POULTON 





Ore 
PO1 Om 





Schematic wiringdia- Pushing “start’’ but- The “start” button is 





gram showsswitchin ton closes contacts then released open- (> 

“off” position. The energizing bothmain ing phase winding 

switch incorporates and phase windings contacts but main xp 

two sets of queuary ...latches button in windin ——_ a ht 
| i) en contacts and a running position... main closed an ie mS 
| Riixon Manual reset Sets protector. motor runs SPENCER THERMOSTAT Division of Metals & Controls Corp. 
} rotector . 








912 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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HANDLED HOT! 


Hot-wound compression and extension springs—of 
round, square or rectangular section, from *¢” round 
or square up to 214" square or equivalent sectional area. 
Heat-treated as required. 


HANDLED COLD! 


Small springs—extension, compression, torsion—from 
all ferrous and non-ferrous materials—ground ends or 
special end treatment—standard or special finishes, 
sprayed or plated. 


Flat springs and small stampings—special equipment 
for economy in production and tool design. 


Large or small orders—service as needed. 








SMOOTH ACTING 
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CLIPS -»- SMALL STAMPINGS 
CLAMPS : WIRE FORMS 





The William D. Gibson Co. 


1800 CLYBOURN AVE. CHICAGO 14 ILI 
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you can 6e SURE.. ie iS 


Westinghouse 
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| Instruments “Check-Rein’ 240,000 Horsepower! 


When the power load builds up and up, it’s 
Westinghouse Instruments that give the tip-off! 
Another generator is called into action—steady 
voltage flows over the network... 

This is a familiar routine at the new B. C. 
Cobb Station, owned by Consumers Power 
Company. This modern steam electric generat- 
ing plant, located on the shores of Lake Muske- 
gon, Michigan, has a rated capacity of 180,000 
kw, or 240,000 horsepower. Westinghouse In- 
struments have been standardized on here— 
keep a vigilant watch over power that is gen- 
erated at 14,400 volts, then transformed to 
22,000, 44,000 and 140,000 volts. 

Serving as the “eyes” for this massive power 
system calls for instrument reliability to the nth 
degree. We believe Westinghouse Instruments 


Decemser, 1949 


meet this challenge. You can be sure of the com- 
plete line of Westinghouse Instruments—from 
calling the turn on a microamp. to keeping 
a “check-rein” on all the concentrated horse- 
power America’s genius can devise. 
Westinghouse Instrument Specialists are 
available in the field for consultation. Call your 
nearest Westinghouse office, or write 
Westinghouse Electric Corporation, P. O. Box 


868, Pittsburgh 30, Pennsylvania. J-40379 


INSTRUMENTS 
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Outstanding Advantages 
of the new 

Mallory Spiral Inductuner: 

1. A single control for easy selec- 


tion and fine tuning of any tele- 
vision or FM channel. 


. Excellent’ stability eliminates 
frequency drift. 


te 


~ 


. Supplied in three or four-sec- 
tion designs. 

1. Far more quiet operation: free 

from microphonies. 


5. Greater selectivity on high fre- 
quency channels. 
6. Eliminates “bunching™ of high 


band channels. Covers entire 
range in only six turns. 

. Simplifies front end design and 
production. 


8. Reduces assembly costs. 














*Reg. trade mark of P. R. Mallory & Co., Inc. 


for inductance tuning devices covered by 
Mallory-W are patents. 


Precision Electronic 





NEW 





Mallory Spiral Inductuner* 


Gives Better Performance 
at Lower Costs! 


There are hundreds of thousands of Mallory Inductuners in 
use today—all giving trouble-free service. And now, the new 
Mallory Spiral Inductuner is the biggest news in television for 
better performance and lower cost. 

You can eliminate many costly methods on your assembly 
line with the new Mallory Spiral Inductuner. It permits faster 
alignment and far simpler front end design and assembly 
than any other system. 

The Mallory Spiral Inductuner provides for infinitely accurate 
selection from 54 to 216 megaeveles ... gives FM tuning at 
no extra cost! 

Check the advantages of the Mallory Spiral Inductuner. Im- 
prove the performance of your sets, and step ahead of com- 
petition at the same time at a cost that will surprise you. 


Get in touch with Mallory now for complete information. 


Parts—Switches, Controls, Resistors 








M 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





P.R.MALLORY & CO. inc. 


ALLOR 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 

Contacts Switches 

Controls Vibrators 
Power Supplies 


Resistance Welding Materials 
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“Only Magnesium-Light is light enough” 


You'll hear this said often about Dow 








qn 















































| | oh tat 


the world’s lightest structural metal! 





With the value of lightness emphasized by 
constantly rising costs, operators in the motor 
transport field want more than just light- 
weight equipment—they want equipment 
that is magnesinm-light. These men who use 
everything from small panel trucks to huge 
trailers know that only with magnesium can 
maximum lightness be achieved. 


Magnesium is strong and durable and yet is 
a full one-third lighter than any other struc- 
tural metal. This bonus—this premium of one- 
third greater lightness— makes possible signifi- 
cant weight savings which are immediately 
reflected in increased payload and decreased 
operating and maintenance costs. A properly 
designed magnesium body is frequently 20- 
25‘ lighter than the same size body built 
with other light metals. 





This is just one of the fields where magnesium 
increases efficiency by cutting dead weight to 
a minimum. It will pay you to investigate 
magnesium lightness when designing your 
product. For case studies on successful uses of 


” 






Get maximum weight reduction— 


magnesium, send for “How Magnesium Pays. 
Use Magnesium Extrusions 


Magnesium extrusions can give you significant weight 
reductions without the loss of needed strength and rigidity 
Often, the use of magnesium extrusions tailored to your 
particular needs will cut manufacturing costs by elimi 
nating the necessity of forming or fabricating from standard 
shapes. They are ‘sage priced and available in 
rods, bars, and tubes as well as structural shapes con 
forming closely to American Standard Sections. 


Lighter Products Sell— make your product Magnesium Light! 
THE DOW CHEMICAL COMPANY ee MIDLAND, MICHIGAN 


New York © Boston © Philadelphia © Washi * Cleveland © Detroit © Chicago ® $1. Lovis © Houston 
Sen Francisco © Los Angeles © Seattle © Dow Chemical of Canada, Limited, Toronto, Canada 
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There’s a 


in Using 


ENERAL 


PLATE 


Melisllite baste! 


SILVER CONTACTS 


The outstanding ad- 

vantage of using General Plate 

Laminated Silver Contacts is pees 
that they give you solid y oventar 
silver performance at a 
fraction of the cost of solid 
silver. How—because these 
contacts give you a silver 
contact face at the actual 
point of contact where the precious metal performance is desired. In ad- 
dition to better electrical conductivity and economy, General Plate 
Laminated Contacts have a harder contact surface assuring longer life. The 
base metal adds strength and workability and at the same time makes spot 
welding or soldering more practical. 





General Plate Laminated fabricated contacts, buttons, rivets and screw type contacts 

are available in many types and styles ready for your assemblies. Or if you prefer to 
fabricate your own parts, you can get General Plate Laminated Metals in sheet with 
silver bonded on base metal in the following stock—overlay, single or double inlay, 
edgelay, toplay, etc. 


Overcome the high cost of silver by using General Plate Laminated Contacts and Metals. They'll 
save you many dollars and increase the performance of your products. Write for information and 
engineering assistance. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 
112 FOREST STREET, ATTLEBORO, MASSACHUSETTS 


50 Church St., New York, N.Y. © 205 W. Wacker Drive, Chicago, iil. 
757 West Third St., Mansfield, Ohio © 36 Eastern Avenue, Pasadena, Cellif. 
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GENERAL (36) ELEC 















Notice the thick cross sections of a Tri-Clad’s husky cast-iron stator frame (1) 
and end shields (2) . . . the integrally cast feet (3). Here you have a rigid 
structural unity that no other general purpose motor we've seen can match. 
Distortion of bearing alignment is well nigh impossible, even by severe 
blows, careless installation, or the heavy continuous radial loads some in- 
dustrial drives impose. Notice, too, how Tri-Clad double-end ventilation 
provides uniform “air conditioning’ throughout the motor 





You can trust a 7R/ CLAD motor 
to take abuse 


Teeth-rattling blows — accidental jarring — dripping liquids — they're 
all in a day's work for a Tri-Clad motor—the toughest general-purpose 


motor that hard-headed plant management can buy. 


The cast iron structure which today protects more than a million 
and a half Tri-Clad motors, is one big reason for its stamina. It absorbs 
the shock of accidental blows and falling objects encountered in rigor- 
ous industrial service. It provides vastly superior resistance to rust 
and corrosion. Moreover, cast iron won't take on an injurious per- 
manent “set”; thus it assures accurate shaft alignment and a permanent 
air-gap for the life of the motor. Thick-ribbed cast-iron end shields, 


too, take more than their share of punishment. 


Want to standardize on a line of motors that can really TAKE ABUSE? 


Local stocks of Tri-Clad motors in your area mean QUICK DELIVERY. 
Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 






GENERAL ‘%¢, ELECTRIC 









YOU CAN’T BEAT 


TRI/CLAD 


906 O86 Par ore 


EXTRA PROTECTION 





G-E open (dripproof) induction 

motors for constant-load, constant- 

speed applications. From 1 to 2000 hp. 
& 





G-E totally enclosed motors for out- 
door operation, in abrasive dusts, or 
corrosive fumes. From 1 to 1000 hp. 








G-E vertical induction motors for 
pump drive, in streamline design. From 
1 to 500 hp. 





G-E capacitor motors for use on fons, 
blowers, pumps and compressors, with 
single-phase power. From % to 5 hp. 


PROTECTED 
ay 4 


by the TR/ CLAD 


MOTOR EXCHANGE PLAN 


Look for this EXTRA 
on the motor you buy! 








. iaeventictabaiaeaet cent 





The husky transmission 
of this Clark Carloader 
Fork Truck, built by the 
Clark Equipment Com- 


pany, is Hyatt equipped. 


Getting a 
Lift...with 
HYATTS 


HEN you want to give your product a lift in quality, performance and 
longer life, look to Hyatt Roller Bearings. 





Since Hyatt created the very first roller bearing, it is but natural to expect 
that we have acquired special skills and developed efficient manufacturing 
methods enabling us to produce roller bearings you can depend upon for 
any application. 

To builders and users alike, it is a well known fact that with Hyatt Roller 
Bearing equipment there is marked increase in operating efficiency—less time 
out for care or repair—and an assurance of longer equipment life. 

For any product which needs a lift, look to Hyatt for the right bearings. 


Hyatt Bearings Division, General Motors Corporation, Harrison, New Jersey. 





HYATT ROLLER BEARINGS 
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are you overlooking these bets 
in designing for lower costs? 


In many cost reduction programs, too often the power transmission, tim- 
ing or conveying method is taken for granted . . . the possibilities for cost 
reduction and improved performance overlooked. Equipment is rede- 
signed . . . new equipment developed but with the same basic power 
transmission or conveying medium that has served for years. 

In case after case, important savings in cost . . . increased efficiency have 
resulted when these basic functions have been redesigned. And chat’s 
where the complete Chain Belt line can help you. You can select the exact 
chain that best fits the operating conditions or horsepower and speed 
requirements. 

Where operating conditions call for a cast chain, you'll find the exact 
type and size needed. If speeds and horsepower call for a finished steel 
roller chain, again you'll find the exact chain you need. Where loads are 
extra heavy or operation is in dusty, dirty locations, a steel Chabelco 
chain may be the answer. 

Because their chain line is complete, Chain Belt Field Sales Engineers 
can recommend the chain that is right for your applications . . . for lowest 
overall cost. They are not handicapped by the restrictions of a limited 
line... can, without prejudice, recommend cast or steel chains in the size 
and type that are best for your machines. 

Your Chain Belt Field Sales Engineer will be happy to review your chain 
selection and application problems. Or, if you prefer, simply fill in the 
coupon at the right for descriptive bulletins on the Chain 
Belt Company line. 





CHAIN BELT COMPANY 


REX CHAIN & TRANSMISSION DIVISION BALDWIN-DUCKWORTH DIVISION 
Milwaukee 4, Wisconsin Springfield 2, Massachusetts 
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BALDWIN-REX ROLLER CHAIN ovailable in a I 
range from '-inch to 2'4-inch pitch for high speed power transmission 
and timing. 





REX COMBINATION CHAINS, suitable for general elevating 
and conveyor work at slower speeds where low cost and high 
strength are needed. 





BALDWIN-REX DOUBLE PITCH ROLLER CHAIN for 


| power ission and conveying under slow speeds. 








BALDWIN-REX “BA” ROLLER CHAIN, a new develop- 
- ment in the larger pitch riveted chains with a single pin connector that 
makes bly and di bly easy. 








BALDWIN-REX LEAF (Cable) CHAIN, an economical 


chain for lifting or pulling service particularly on hydrauli 





i 


Y ae 


‘BALDWIN-REX PLATE TOP CHAIN for conveying bottles 


or jars where centers are long and loads moderate to heavy. 





REX TABLE TOP CHAIN for prnrsee betes, amy cans, 
packages, small parts where smooth transfer and cleanliness are 
required. 





REX DETACHABLE CHAIN, available in both pressed steel 


(shown) and cast types for light drives and conveyor service. 


REX PINTLE CHAIN, a drive and conveyor chain used where 


long life due to greater bearing area is needed. 


REX H-TYPE CHAIN for use extensively for drive and 
transfer service where the wide wearing shoes add life in slid- 
ing applications. 


These chains are rep- 
resentative of the com- 
plete Chain Belt Line. 
There are many other 
sizes and types as well 
asa complete range of 
chain attachments for 
every type of conveyor 
service. 
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REX DROP FORGED CHAINS, used for trolley conveyors or 


floor-type sliding conveyors. 





REX CHABELCO STEEL CHAINS, available in a range of sizes 
from 14-inch to 36-inch pitch for drive and conveyor service under 
moderate to heavy loads. 


BALDWIN-REX FLEXIBLE COUPLINGS 
are shock absorbing, eliminate back-lash, are 
easy to install. Made in 
5 styles for every coup- 
ling service. 





REX CAST TOOTH SPROCKETS, made of close 
grained gray iron. For greatest resistance to wear, 
available in Rex Temperim. 





BALDWIN-REX CUT TOOTH SPROCKETS, cut with 
special tooth form for maximum efficiency, quiet oper- 
ation and long life. 


Chain Belt District Sales Offices 


Atlanta Midland 
Birmingham Milwaukee 
Boston Minneapolis 
Buffalo New York 
Chicago Philadelphia 
Cincinnati Pittsburgh 
Cleveland Portland 
Dallas Richmond 
Detroit Salt Lake City 
Houston St. Lovis 
Indianapolis San Francisco 
Jacksonville Seattle 
Kansas City Springfield 
Los Angeles Tulsa 
Louisville Worcester 


Se eS SS SS SS SF SS es ee SSS SSS SS SS SS Se eee eee eee ee 
| CHAIN BELT COMPANY 

a 1715 W. Bruce Street, Milwaukee 4, Wis. 

8 Gentlemen: ; 

; I am particularly interested in.............scecescecsccccccccecs 
D.  peebhedascnddspadweddesSSbh0640 64604606046 0.0600050906008068 0000 
8 CO Please send me descriptive bulletins. 

§ OI would like to have a Rex Field Sales Engineer call on me 
; regarding my chain application problems 

: Pl hthinchibenciteunshadon tease bertaetet bbanenekskananewennel 
GIs 60 0.0:0:60:0:0000000000600000006000% PE. bis csseene 
1 leg a Die cele eee a whe ee ene ts ie oe eee ik lke ee ie 
Day. nc ccccccccccccccccccccccccccccccccccecs PMB cccccsvcescene 









Another profitable conversion 
to Kaiser Aluminum 150S 








corrosion. It's made of Kaiser Aluminum, 
including unique die-formed, permanently 
attached couplers. Inside pipe is made of 25— 
outside pipe is 150S. Approved by U. L. asa 


QC (Quick Coupling) Metalbestos gas vent 
and flue pipe, made by Williams-Wallace 
Company, San Francisco, is a double wall 
pipe that assures maximum insulation, mini- 








Originally made of galvanized steel, later 
made of 52S, the outside wall of QC Metalbestos 
gas vent pipe is now made of the new Kaiser 
Aluminum Alloy 150S. Here’s why 


Compared to galvanized steel—aluminum is 
much lighter, far more resistant to corrosive flue 
gases—and is extremely workable. Cost of the 
finished article is the same 


Compared to 52S — 150S is more workable, too. 
And though it costs less, it doesn’t sacrifice any 
of Kaiser Aluminum’s light weight, freedom 
from rust and resistance to corrosion. 


Kl 








mum heat loss, extremely high resistance to 


Type B gas vent. 


In addition, the workability and light weight 
of this remarkable new alloy saves steps in fab- 
ricating, handling, storing. Shipping costs are cut. 


Customers like the permanent aluminum- 
bright finish of Metalbestos gas vent pipe — work- 
ers like the ease with which they can install it. 

We'll gladly show you how 1508S can benefit 
your operation—and show you other examples 
of profitable conversions to this new Kaiser 
Aluminum alloy 

Kaiser Aluminum is produced by Kaiser Alu- 
minum & Chemical Corporation. 


er Aluminum 


SOLD BY KAISER ALUMINUM & CHEMICAL SALES, INC., KAISER BUILDING, OAKLAND 12, CALIFORNIA . . 
Atlanta * Boston * Chicago * Cincinnati * Cleveland * Dallas * Denver * Detroit * Houston * Indianapolis * Kansas City * Los Angeles 
Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Portland, Ore., * Rochester, N. Y 
* EXPORT OFFICE, OAKLAND, CALIFORNIA 
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Bird Machine Co., South Walpole, Mass. 
planned on providing the Bird Continuous 
Centrifugal Filter with one pint of extra heavy 
oil a minute to each main bearing and five 
gallons a minute of a pressure lubricant to the 
gear drive. And to make sure of always-clean 
oil, they specified Cuno MICRO-KLEAN Fil- 
ters—guaranteed net to pass any solids larger 
than specified, exclusively constructed for dou- 
ble dirt capacity and minimum pressure drop. 
(Primary filtering is done by Cuno AUTO- 
KLEAN Filters—all-metal disc-type). 





Wide Range of Applications 
Cuno MICRO-KLEAN filters come in 
varying densities . . . capacities from a 
few to more than 800 gpm . . . connec- 
tions from ¥% in. IPS to 6 in. flanged . .. 
single or multiple cartridges to handle 
full flow. MICRO-KLEAN cartridges 
fit other makes; special lengths available 
for built-in installations. 








Guaranteed Fluid Conditioning 
..- Double Cartridge Life 


Cuno is the only manufacturer of re- 
placeable-cartridge filters guaranteeing 
to remove all solids larger than specified, 
plus a large proportion down to | micron. 
MICRO-KLEAN’s exclusive “graded- 
density-in-depth” permits smaller par- 
ticles to penetrate to varying depths, 
eliminates surface loading, doubles dirt 
holding capacity. Resinous impregnation 
and polymerization prevents channeling, 
rupturing, shrinking and distortion. 


@ Your nearby Cuno engineering rep- 
resentative, handling the broadest 
line of fluid filters, is your best source 
of unbiased recommendations on fluid 
filtration . . . he offers you, before 
and after installation, service based 
on years of experience with engi- 
neering filtration systems. 





Send Coupon 
FOR FREE INFORMATION ON CUNO CLEANING 


lle lle ee elle ele eee ites | 








Ce kB 


Removes More Sizes of Solids from More Types of Fluids 


Business Address 


| Cuno Engineering Corporati | 
ate | Ronen ! 
[-anennninonans 3 
, | 
1 


PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD 


Lemme mee mew ew ew ew ewww ww eww ww ~~ 


MICRONIC + DISC-TYPE - WIRE-WOUND 
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n oil | tha?’ 
ee v0 past corrosion 


@ If corrosive conditions are shortening the life of your from %"’ I.D. up to 66” O.D. If you have a special 

oil seals, the Johns-Manville Clipper Seal should pro- sealing requirement, or wish to consult abouta ... 

vide a practical solution to your problem. special design problem, write Johns-Manville, 4 Mv 
Here’s why: The Clipper Seal’s molded body is Box 290, New York 16, N. Y. _— 


entirely non-metallic and is, therefore, unaffected by 
most forms of corrosion. To meet special conditions, ’ 

the garter spring which holds the lip in contact with Here’s how Clipper Seal works: 
the shaft can be furnished in various corrosion-resistant | 
metals . . . or Clipper Seals of special design that do not 
require garter springs may be used. 





The flexible lip (A) is held 
in light but firm contact 
with the shaft by means of 
the garter spring (B). Pres- 
sure on shaft is carefully 
pre-determined to mini- 
mize wear, yet effectively 
seal against leakage. The 
rigid heel (C) provides a 
press fit in the cavity, as- 
suring a tight lubricant- 
retaining seal at this point 
also. 





The one-piece, concentric molded design of Clipper 
Seals also assures a number of other advantages. The 
hard, tough outer heel of the Clipper Seal is resilient 
enough to conform even to a slightly out-of-round 
cavity. And the soft, pliable inner lip always maintains 
a light, but positive sealing pressure on the shaft, with 
minimum wear on the seal. 








Clipper Seals are quick and easy to install, may be 
had in split or endless types, are available in sizes 














Johns-Manville 





/ Packines & Gasxers / 
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Torrington Spherical Roller Bearings 
maintain roll accuracy and alignment 
in CAMACHINE slitting and winding units 





Modern paper converting machinery must be fed from uniform 
paper rolls. The Cameron Machine Company, Brooklyn, New 
York, has specialized for more than 43 years in the manufacture of 
slitting and winding machines, such as the Camachine 18 shown 
above, that will produce clean-edged, even wound rolls. 





On idler rolls, above, Spherical Roller Bearings turn freely, with 
minimum friction, under the weight of heavy paper reels. They 
compensate automatically for deflection. Since the bearings can- 
not bind or drag, they provide insurance against a torn or twisted 
web, and reduce power requirements to a minimum. 


Wherever shaft deflection or misalignment is a problem in heavy-duty 
equipment, the free-rolling self-alignment of Torrington Spherical Roller 
Bearings assures long service life with minimum maintenance. Let our 
engineers help you with specific design problems. THe TorrincTon 
Company, South Bend 21, Ind., or Torrington, Conn. District offices and 
distributors in principal cities of United States and Canada. 





An important engineering feature of al] Camachines, that as- 
sures even tension on the web and smooth, even winding, is the 
use of Torrington Spherical Roller Bearings on all through shafts. 
Despite center distances as high as 162”, these self-aligning bear- 
ings make it easy to secure accurate alignment of shafts. 




















Cross-section of an idler roll shows the application of two of ten 
Spherical Roller Bearings used in the Camachine 18. The angular 
location of the rollers with reference to the bearing axis provides 
thrust capacity and eliminates end play, another important feature 
in producing even paper rolls. 














TORRINGT 


Spherical Roller + Tapered Roller + Straight Roller 
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SPHERICAL 
ROLLER 





Needle + Ball + Needle Rollers 
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Wallace Bi jarn es Springs 
Ji pristol Connecticut 





ANOTHER NEW PRODUCT 
BY A MANUFACTURER* 
USING A DU PONT PLASTIC 


pee RD 


* 


oo 
ee 


“TEFLON” 
SAVES 


Sa , 


WHAT'S NEW. The faces of this new 
home heat-sealer for frozen food pack- 
ages are covered with a tough, thin film 
of highly heat-resistant Du Pont 
“Tefion.”” It makes home packaging 
easier because the ““Teflon’’ cover pre- 
vents sticking of the faces on the sealer 
to plastic films used in home packaging 
of frozen foods. Made by The Dobeck- 
mun Company, Cleveland, Ohio. 
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ROLLS DOUGH WITHOUT 
UP TO $20 A DAY PER MACHINE 


Nothing sticks to Du Pont “Teflon” 
tetrafluoroethylene resin . . . not even 
sticky dough. That’s why bakers use 
bread sheeting rolls covered with a 
'4-inch layer of ‘““Tefion.”” Unlike other 
types, these rolls don’t pick up dough 
need no flour dusting or scraping. 
Bakeries save as much as $20 a day on 
a single machine by the elimination of 
dusting flour alone. 

In addition, rolls covered with 
“Teflon” yield a thinner sheet than old- 
style steel rolls, yet won’t tear the 
dough give a smooth, uniform 
product. 

“Teflon” is used in many operations 
involving the handling of sticky ma- 
terials. But this is just one of its many 
types of uses. It’s flexible, durable—the 
most highly heat-resistant and chemi- 
cally inert of all commercial thermo- 
plastics. It’s supplied as sheets, rods, 
tubes, tape, and molding powder. Write 
for more data on “Teflon” and other 
Du Pont plastics. E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals 


1949 


STICKING— 


Dept. (Consolidation of Plastics Dept 
and Ammonia Dept Plastics Sales 
Offices: 350 Fifth Ave., New York 1, 
N. Y.; 7S. Dearborn St., Chicago, IIL; 
845 E. 60th St., Los Angeles 1, Calif. 
Rolls covered with ** Teflon” used on bread moulder 


panner manufactured by Stickelber & Sons, Inc 
1150 Southwest Boulevard, Kansas City, Kansas 


Plastics 


BETTER THINGS FOR BETTER LIVING 
. THROUGH CHEMISTRY 















It can be done 
with adhesives 





' 


Hold earrings to ear lobes 


So far, no one has asked us for an adhesive that women could use to attach 
earrings. Neither has anyone come, collar and cuffs in hand, to get ou 
help in assembling his shirt. As a matter of fact, we hope somebody does 
You see, we're ready now with an Armstrong’s Adhesive that could help 
adorn milady’s ear . . . and we're reasonably sure an adhesive could be 
developed for the shirt maker with the replaceable collars and cuffs 

What about the unorthodox ideas your imagination has coined? If you've 
dismissed any of them as impossible, review them to see if an Armstrong's 
Adhesive could make them practicable. As you do, keep this in mind 
Today it’s safer to say a job can be done with adhesives than to assume 
that it can’t. Naturally, we'll be glad to help in any way we can. Call or . 
write Armstrong Cork Co., Industrial Adhesives Dept., 6812 Arch Street. 
Lancaster, Pa. Armstrong’s Adhesives are available for export 


ARMSTRONG’S ADHESIVES A) 


Made by the makers of Armstrong's Linoleum 
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“MAXIMUM TYPE 





BALL BEARINGS 





Extremely heavy radial loads need the extra capacity 
of the four to six additional balls engineered into Federal 
Maximum Type Ball Bearings. Designed primarily for radial 
loads, the Federal Maximum Type series can also be used 
for combined loads when the thrust does not exceed 50% of 
the radial load. 

Full strength and endurance of the raceways are main- 


tained by Federal manufacturing care. The filling slots 


needed for loading the extra balls are carefully gauged to 
keep the normal ball tracks true and free from interference. 
Pressed steel ball retainers are of two-piece design, held to- 
gether with flat, shouldered rivets. 


Our 260-page Catalog “*K” is a complete guide to the 
















right type and size ball bearing for every industrial require- 
ment... from one of the most complete ball bearing lines. It 
contains detailed descriptions of all Federal Ball Bearings. 
Over 100 pages of engineering data—including load rating 
tables and bearing selection charts—will help you compute 
bearing loads and determine capacities at every speed. 


Write for your free copy today. 





THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, N. Y. 


Cahors off Fe Bult Bomeiiage 


REPRESENTATIVES LOCATED AT 
2640 Book Tower, Detroit 26, Michigan + 8 South Michigan Ave., Chicago 3, Illinois 
Chester-Twelfth Building, Cleveland 14, Ohio 


FEDERAL BALL BEARINGS 


ONE OF AMERICA‘S LEADING BALL BEARING MANUFACTURERS 
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Make this note 
on your Xmas List: 


All through the dazzling displays, from toys to TV sets, you'll see . . . time 
and time again . . . the familiar face of the American Phillips Cross Recessed 
Head Screw. And whenever you see it, you’re looking at a top product in its 
line . . . one that’s obviously an exceptionally good buy because it’s put to- 
gether to stay, to withstand vibration and strenuous daily use. What's more, 
you can be sure that the lucky one who gets your gift will see it the same way. 


Yes, American Phillips Screws are one of the most reliable outward signs of 
built-in quality. And if you are concerned with the manufacture of any prod- 


uct, then you may well have a far happier New Year in store for you, if you 
willlet us show you how .. 


Phillips Screws always cost least to use. 


. in your own plantas in all others . . . American 


AMERICAN SCREW COMPANY, Main Office: Providence 1, R. I. 


Plants at Willimantic, Conn., and Norristown, Pa. 
Warehouses at: Chicago I1: 589 E. Illinois St. Detroit 2: 502 Stephenson Buliding 


AMERICAN|{ji71 
PHILLIPS <roms222 


less Steel, Aluminum, 
Aan Monel, Everdur (sili- 








con bronze) 
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Try This Angle... $2 
REDUCE YOUR UNIT costs 


This manufacturer really did something about reducing unit costs. 


First, the problem of broken fishing rod guides was solved by changing 
to Carpenter Stainless Tubing, Type 347. And costly hand-polishing of 
parts was eliminated when the production job was worked out with 
Carpenter’s help. 


Now, in addition to low cost production of a stronger product, the 
manufacturer has an added sales feature in the corrosion resistance 
provided by Carpenter Stainless Tubing. 


To improve your product, and at the same time take steps to reduce unit 
production costs, get in touch with your Carpenter Stainless Tubing 
representative or distributor. Call today. 


THE CARPENTER STEEL COMPANY : Alloy Tube Division 
121 Springfield Road * Union, New Jersey 


Fishing rod guides "look like 

pect nt ra | USEFUL DATA FILE ON STAINLESS TUBING 

Stainless Tubing is used. This 12-page Carpenter Stainless Tubing Data File contains 
much of the basic information you need—available sizes, 
physical properties, corrosion resistance, etc. For your copy, 
write us a note on your company letterhead. 


2 


24-HOUR SERVICE ON YOUR ORDERS—You get definite delivery infor- 
mation within 24 hours when you call your Carpenter Stainless Tubing Distributor. 
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CORNER POSTS 


FOR PALLET RACKS 
MADE FROM 


Cold-Formed Shapes 





The cold-formed shape shown here is used for 
corner posts by a manufacturer supplying steel 
pallet racks and other storage racks to various types 
of industry. The lightweight shape provides strength. 
and also makes possible high stacking and maxi- 
mum use of storage space. We turn it out as square 
tubing, using 11-gauge strip steel, and furnish it un- 
welded, in 30-ft lengths. 


Shapes for pallet racks are but one of a long line 
of uses for Bethlehem Cold-Formed Shapes. Here are 
some other ways in which these shapes are serving 
manufacturers: sills for freight elevator doors; 
frames for house trailers; parts for ornamental rail- 
ings: hatch covers for seagoing vessels. And cold- 
formed shapes are so versatile, and so economical, 
that it’s small wonder so many new applications are 
continually being found. 





Bethlehem Cold-Formed Shapes are produced 
from strip, sheets or plates. They are uniform in 
thickness and virtually scale-free. They have an ex- 
cellent strength-weight ratio. They come in all 
gauges from 7 to 24, inclusive. 


Look around your plant and you may find one, 
or perhaps several places where Bethlehem Cold- 
Formed Shapes could be used to advantage. Or 
better still, drop us a line, and we'll be glad to study 
your operations and suggest possibilities. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 





be 
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Why Have A Committee Meeting? 


CUSTOMERS HAD REPORTED numerous failures 
in the hot driven rivets in a machine. The 
manufactured heads had popped off. It was a 
serious matter. The president of the manufac- 
turing company that made the machines im- 
mediately called a meeting of the chief engi- 
neer, sales manager, general superintendent, 
plant manager, production manager, and a few 
others. There was only one item on the agenda 
for that meeting. ‘What made the rivets fail 
and how can future failures be prevented?” 

For two hours innumerable explanations 
were advanced by the various men present. The 
chief engineer “proved conclusively’ that the 
design was perfect. The superintendent vehe- 
mently declared that there was no change in 
the method of driving the rivets other than the 
change from coke-fire rivet heating to electric 
rivet heating. Hence that must have been the 
cause. The plant manager, who had been the 
great exponent of electric heating, loudly pro- 
tested the charge and claimed it must have been 
the extremely cold weather at the time of rivet- 
ing. The production manager suggested that 
possibly the air pressure was low, resulting in 
poorly driven rivets. Again the plant manager 
got purple in the face trying to convince by 
bombast that it was not the air pressure. 

For more than two hours the arguments 
raged. At last the president asked the test en- 
gineer, a new man in the company who had 
remained silent all during the session, whether 
he had any ideas on the subject. “I saw the 
same thing happen with cold driven rivets. 
Furthermore,’ he continued, “the carbon in 
these failed rivets is so low that temperatures 
could have no appreciable effect. I don't know 
what caused the failures and I have no guess to 
contribute.” 

The deadly silence that followed this pointed 
remark was finally broken by the president. 


“Gentlemen,” he said, ‘we have obviously 
wasted two hours of precious time.” Turning 
to the test engineer, he added, “I commission 
you to find out what caused the failures.” The 
test engineer got the facts and proved conclu- 
sively that oversize holes caused a crease in the 
head of the rivets when being driven and subse- 
quent fatigue failures developed. 

Committee meetings to solve problems such 
as described by this factual account are not the 
exception. “Let's have a meeting on it,” is a 
common expression. Half a dozen or more 
executives and junior executives are corralled 
inte a room. Often few of them know what 
the meeting is to be about; many have not given 
real serious thought and analysis to the problem 
to be discussed. Though there may be a com- 
plete agenda, the discussion becomes rambling 
and sometimes even incoherent because of the 
lack of facts pertaining to the problem, the un- 
preparedness of the speakers, and the propensity 
of humans to present guesses as facts. Some- 
times one man knows what it is all about, tells 
what he knows, the other contribute histrionics 
and the meeting adjourns. 

Committee meetings that are held for the pur- 
pose of solving a problem should be planned. 
Every committee member should receive, well 
in advance, the agenda for the meeting, com- 
plete statements of all problems to be discussed, 
and copies of all reports that are to be presented. 
Of course, the chairman of the meeting must 
keep it on the subject under discussion, shut 
off time-wasting speeches and prevent needless 
argument. 

If planned thoroughly, it will often be found 
that there is no real need for a meeting 


SV F Lrdlndol 
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Woteug Kola Like a Ball 


You couldn’t buy 


oN oX-Sac-1 am ol-tol alate mt 


/ NEW DEPARTURE 


BALL BEARINGS 
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— . “ ; ; Electro Metallurgical Div., Union Carbide 4 Carbon Corp. 
PRECISION-FINISHED stainless steel buckets that will comprise the moving element of a steam turbine. Mounted on a rotor 


forging and used to deflect the jets of steam, hundreds of these blades sometimes whirl at tip speeds of over 500 miles an hour. 


Metallurgical and Property Relationships in... 


STAINLESS STEELS 


A basic review of the metallurgy of stainless steels, relating 


fundamental considerations to heat-treatment, properties, fabri- 


cation methods, and uses. 


SAMUEL J. ROSENBERG 


Metallurgist, National Bureau of Standards 


OUTSTANDING CHARACTERISTIC of the 
corrosion-resisting or stainless steels 

their ability to resist attack by oxidiz 
ing acids—has obscured many of the 
other useful properties of these mate- 
rials. A knowledge of the physicai 
metallurgy, properties, and treatments 
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This is the first of two articles. 


of the different types of stainless steels 
is necessary for engineers who wish to 


maximum benefit from their 
use, consistent with cost considerations 

The high-temperature form of iron 
(the base element of stainless steels) 
is known as delta (8) iron, which 
solidifies as body-centered cubic crystals 
at 2,800 F. At a temperature of 2,530 
F, known as the A, point, iron under- 


secure 


1949 


goes an allotropic transformation. The 


new crystal structure is the face-cen- 
tered cubic system and is known as 
gamma (y) iron. Finally, at 1,670 F, 
the A, point, iron undergoes another 
allotropic transformation and reverts 
to the body-centered system 
(same as delta iron). This low tem 
perature form is known as alpha (a) 
iron 

The crystal form of iron is affected 
not only by temperature but also by 
addition elements. Of particular in- 
terest to this discussion is the fact that 
carbon and nickel raise the tempera- 
ture of the A, point and lower that of 
the A, point; chromium acts in the 


cubic 
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Fig. 1-——Simplified iron-carbon constitutional diagram, in the Fig. 2—Iron-rich end of iron-chromium diagram illustrates effect 


range of carbon contents occurring in stainless steels. 
lationships are important for an understanding of the effects 


of heat treatments on the stainless steels. 


opposite direction, lowering the A, 
point and raising the A, point. 

Since steel can be considered as an 
alloy of iron and carbon, the simpli- 
fied iron-carbon constitutional diagram 
(Fig. 1) shows the effect of tempera- 
ture and carbon content on the phases 
present in steel. The solubility of 
carbon in both delta and alpha iron is 
relatively low (0.10 percent C max in 
delta iron at 2,720 F and 0.04 percent 
C max in alpha iron at 1,330 F); by 
contrast, the solubility of carbon in 
gamma iron is high (1.7 percent car 
bon max at 2,065 F). This solid solu- 
tion is termed austenite 

The single phase austenite can exist 


These re- 


of chromium in causing the closed gamma loop. In the absence 
of carbon, iron-chromium alloys containing more than 14 percent 


are not amenable to hardening by heat treatment. 


carbon yncentration in the field 
bounded by the lines NJESGN. On 
cooling, austenite decomposes 
into a mechanical mixture of alpha 
iron containing a small amount of 
carbon in solid solution (alpha fer 
rite), and cementite, which is an in 
termetallic compound having — the 
formula Fe,C (iron carbide). Depend- 
ing on whether the carbon content is 
less or more than that corresponding 
point S, austenite begins to de- 
compose on cooling to some tempera- 
ture along line GS or SE, precipitating 
excess alpha ferrite or cementite. As 
the temperature drops, more and more 
of the excess constituent precipitates, 


slow 


to 
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Fig. 3—Effect of different amounts of carbon in extending the gamma loop to higher 


amounts of chromium. 


9? 


(After E. C. Bain.) 
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PK is reached, the carbon content of 
the remaining austenite corresponds to 
the point S (about 0.80 percent C) 
At this carbon content the remaining 
austenite decomposes into an intimate 
mixture of alpha ferrite and cementite, 
which is called pearlite. At ordinary 
temperatures and with slow rates of 
cooling, steel consists of pearlite plus 
excess amounts of alpha ferrite or 
cementite, depending on whether the 
carbon content of the steel is less than 
or greater than 0.80 percent carbon 
The lowest temperature at which aus 
tenite can exist under equilibrium con 
ditions is that corresponding to the 
temperature PK; this is true regardless 
of carbon content 
Steel Hardening 

To successfully harden steel, specific 
conditions must be met. Carbon must 
be present and the larger its amount 
(up to about 0.6 percent), the harder 
the hardened steel. To be conditioned 
for hardening, steel must be heated 
into the austenite or austenite plus 
cementite field. It must then be cooled 
rapidly to room temperature (usually 
by drastic quenching) to prevent the 
austenite from decomposing at ele 
vated temperatures. The austenite will 
then transform at relatively low tem 
peratures to a product called mar- 
tensite and the steel will then be com 
pletely hardened. 

If steel containing less than 0.8 per- 
cent C  (hypoeutectoid steel) is 
quenched from a temperature below 
GS but above PS where austenite and 


IE. NGINEERING Decemser, 1949 








ferrite (y + a) coexist, only the 
austenite will harden, and the final 
structure will consist of a mixture of 
martensite and ferrite. A 
quenched — hardness and 
strength inferior to that of a steel 
heated to above GS before quenching 
Steel containing more than 0.8 per 


steel so 


cent C (hypereutectoid) need be 
heated only to above SK _ before 
quenching. The resultant structure 


consists Of martensite plus excess car 
bides, but the hardness and strength 
are not decreased by the carbides 

Steel containing 0.8 percent ( 
(eutectoid steel) needs to be heated 
to a temperature just above point S 
before quenching 


Effects of Chromium 


To illustrate how chromium affects 
iron, a portion of the iron-chromium 
constitution diagram is shown in Fig 
2. Chromium iron to 
form a solid solution termed ‘chro 
mium ferrite."” As iron becomes richer 
in chromium, the A, point is lowered 
and the A, point, first lowered by the 
smaller addition of chromium, is raised 
by larger amounts until, at about 14 
percent Cr, the A; and A, points 
merge. The field thus enclosed defines 
the limits within which iron-chromium 
alloys can exist in the gamma form 

Additions of carbon widen this 
gamma loop so that austenite can exist 
at concentrations of chromium greater 
than about 14 percent. The effect of 
different amounts of carbon on _ the 
gamma loop is illustrated in Fig. 3 
Since steel must be heated into the aus 
tenite (gamma) field to be condi 
tioned for hardening, Fig. 3 shows 
that steels containing high amounts of 
chromium must also contain certain 
minimum amounts of carbon if they 
are to be hardened by quenching 

The iron-carbon diagram is modified 
by successively higher additions of 


dissolves in 


0% Cr 5% Cr 


18%Cr 


pseudo iron-carbon diagram. 
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Table I—Composition Limits, General Properties and Uses of 
Straight Chromium Stainless Steels 


AISI 


Percent 
Type - 
0 


e Cr Ni 


General Properties and Uses 


Other Elements 


Pearlitic or Martensitic (hardenable, magnetic 


410 0.15 max. 11.5-13.5 \ general purpose heat-treatable 
stainless steel, but may be used 
without heat treatment. Cheap 
est of all stainless steels 

41¢ 0.15 max 12.0-14.0 P. S, or Se, 0.07, Free-machining variety of type 

min; Zr or Mo, 0.60, 410. 
max 

420 over 0.15 12.0-14.0 For cutlery, surgical instruments, 
valves, ball bearings, magnets. 

420K over 0.15 12.0-14.0 P, Sor Se, 0.07 min; Free-machining variety of type 

Zr or Mo, 0.60 max 420. 

440A 0.60-0.75 16.0-18.0 Mo, 0.75 max Properties and uses similar to 

$40C — 0.95-1.20  16.0-18.9 Mo, 0.75 max those for type 420. Higher 
hardness can be secured with the 
higher carbon contents 

Ferritic (non-hardenable, magnetic 

430 0.12 max. 14.0-18.0 — An easily formed stainless iron, 
much used for automobile trim 
and chemical equipment 

430 0.12 max. 14.0-18.0 P,S,or Se,C.07 min;| Free-machining variety of type 

Zr or Mo, 0.60 max} 430. 
For high temperature service 
2 ).20 + &.0-23.0 eee : 

ate 0.20 max. | when ease of fabrication is not 
required. 

440 0.35 max. 23.0-27.0 High resistance to corrosion and 


scaling up to 2,000 More 
| dificult to fabricate than 442. 





chromium, as shown in Fig. 4. As the 
chromium content is increased, the A, 
temperature is lowered and the A, tem- 
perature is raised until, at about 14 
percent chromium, these points merge 
With still higher amounts of chro- 
mium, the ferritic field is widened so 
that no transformation will occur even 
in the presence of appreciable amounts 


10%Cr 14%Cr 


22% Cr 28% Cr 33% Cr 


Fig. 4—Qualitative effect of different amounts of chromium on the appearance of the 
(After Krivobok and Grossmann.) 
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At the same time, the 
field shrinks in size, thus 
limiting the compositions amenable to 
complete hardening 


of carbon 
austenite 


Nickel counteracts the effect chro- 
mium has on the austenite field—at a 


selected chromium content, the addi- 
tion of nickel enlarges the austenite 
field. Nickel has a pronounced effect 
in lowering the temperature at which 
austenite can thus, with suff- 
cient nickel, austenite can be retained 
at room temperature. Since hardening 
of steel involves the transformation of 
austenite into martensite on cooling, a 
steel with sufficient nickel to render the 
austenite stable at room temperature 
cannot be hardened by conventional 
heat treatment 


exist ; 


The Stainless Steels 


All stainless steels contain chro- 
mium, either with or without other 
alloying elements. In a rather general 
fashion, the corrosion resistance is a 
function of the chromium content, so 
that the most corrosion-resistant steels 
contain large amounts of this element. 

There are dozens of types of stain- 
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Table l—Heat-Treating Ranges and Expected Hardness of Pearlitic or Martensitic Stainless Steels 


Process Anneal Full Anneal? | Hardening ? 

AISI 
Type Temperature Hardness Temperature Hardness | lemperature 
Ne I Rockwell Rockwell B 
410 1,350-1,450 75 1,700-1,850 
4lf 1,350-1.450 75-8 1,700-1,850 
420 1,350-1,450 81-89 1, 800-1 ,900 
420} 1, 350-1,450 81-s9 1, 800-1 ,900 
440.\ 1, 350-1 ,450 94-98 1,850-1 ,950 
440C 1, 350-1 ,450 95-99 1,850-1,950 

Rate of cooling unimportant 

2 Slow cool (25-50 F per hr it least 1,100 F. 

} Preheat beginning at 1,000 F, heat to 1,450 F and soak. (Quench in oil from hardening t 


4 Also known as stress-relieving 
the range of 700-1,000 F is detrimental to to 
since high temperature tempering is also 








gnness 


Good combination of hardness and toughness is secure 
| these steels should not be 


Except for types 410 and 416, 


detrimental to corrosion resistance 


Tempering 4 





Hardness 
Rockwell C 


Hardness Temperature 


Rockwell C 


40-44 450-700 37-40 
40-44 450-700 7-40 
53-5 300-700 48-53 
300-700» 48-53 
300-700 51—5¢ 
300-700 55-60 





emperat 


1 by tempering at 500-600 I 


Pempering in 


ised as tempered abov 00 F 





Table I1]—Typical Mechanical Properties of Heat Treated Pearlitic or Martensitic Stainless Steels 








Heat Treat Ultimate Flonga Reducti Hardness Izod Impact 
AISI Temperature, | Tensik in 2 1n f area Rockwell V-notch 
Pype Strength reent percent . ft-lb 
Hardening Fempering 
410 1.800 600 180,000 140,000 15 35 20-4 
41 / 1.800 600 180,000 140 , 006 13 45 ) 15-35 
$20 1,900 600 230,000 195 ,000 . 0 5-15 
420} 1.900 600 230,000 195 000 7 w 0 4-12 
440A 1,900 600 260 000 240.000 “) 51 é 
$40¢ 1,900 500 285 000 275.000 ? 10 57 l 
Table 1V—Typical Mechanical Properties of Annealed Ferritic Stainless Steels 
AIS Annealing* Hardness Tensil Yield LE longatior Reduction Izod Impact 
Py pe Temperature Rockwel Strengtt Strength in 2 in of Area V-notch 
No I B ps 0.2%) ps percent percent ft-lb 
430 1,450-1,550 77-85 70,000 40.000 5 7") 15-35 
4301 1,250-1,450 85-91 85-000 50,000 27 57 15 
442 1,450-1,550 SO-88 75,000 45,000 l 60 5-15 
446 1,450-1,550 S4+-90 80,000 50 ,000 27 60 1-10 
lto2hr. Steel can be air cooled or quenched from annealing temperature. Quenching will 


*Time at annealing temperature usually 
generally cause an improvement in impact 


strength. 





each with its own set of 
characteristics. For the average 
however, most of these types can be 
grouped into definite classifications, 
and others neglected altogether 
There are three main 
stainless steels: 
1. Pearlitic 
able, magnetic. 
2. Ferritic 
netic 
3. Austenitic 
non-magnetic. 
Steels in groups 1 and contain 
chromium as the major alloying ele- 
ment; steels in group 3 contain nickel 
in addition to chromium. 
Table I gives typical composition 
and uses of the group 1 and 2 
In fabricating n using stainless 
steels, it should be remembered that 
as a class they have about half the 
thermal conductivity of ordinary struc- 


less steels, 
user, 


groups ofr 
or martensitic—harden- 
Non-hardenable, mag- 


hI 
non - hardenable, 


steels. 


S4 


tural steel. Corresponding precautions 
should therefore be taken. The group 
3 steels also have a much _ higher 
(about 40 to 50 percent) coefficient of 
expansion 
Pearlitic or Martensitic 

These steels possess a pearlitic struc 
ture on slow cooling and a martensitic 
(hardened) structure on rapid cooling 
from within the austenitic field. The 
chromium content varies from about 
12 to 18 percent and the carbon con 
tent from about 0.10 to over 1 per- 
cent; the higher chromium content de 
mand higher carbon 

Mechanical properties of this group 
of steels can be markedly improved by 
heat treatment and heat treatment is 
essential to realize their corrosion-re- 
sistant properties. The only exceptions 
are the low carbon steels (types 410 
and 416) which are corrosion re 
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sistant in the annealed condition, al- 
though heat treatment decidedly im- 
proves mechanical properties 

Because of the carbon-chromium 
balance, these steels can be air hard- 
ened, particularly in small sections. 
However, oil quenching gives superior 
results. After hardening is complete, 
stress relieving or tempering should 
follow promptly. Recommended heat 
treating temperatures are given in 
Table II, and Table III lists typical 
mechanical properties. 

Finishing of the martensitic steels 
has an important effect on corrosion 
resistance, maximum resistance 
is obtained only with highly finished 
surfaces. Grinding should be done 
carefully, using a sharp wheel, light 
cuts, and plenty of coolant. Grinding 
burns and embedded scale serve as 
focal points for corrosion. If pickled 
after quenching and tempering, the 


since 
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steels should be soaked at about 300 F 
to remove acid brittleness. They should 
never be pickled in the as-hardened 
condition (quenched only). 

These steels, in common with all 
stainless steels, are more difficult to 
forge than ordinary structural steels 
because of their higher strength at 
forging temperatures. Except for the 
low-carbon variety (types 410 and 
416), cooling after forging should be 
arrested at about 1,300 F and the steels 
allowed to soak before further cooling. 
This will prevent air hardening of the 
forgings, together with the possibility 
of cracking. 

This group of steels is not too well 
suited for welding. Type 410 steel 
can be welded without special treat- 
ment but the higher carbon types can- 
not. The welds and heat-affected areas 
air harden, with concomitant danger 
of cracking. 

As a group, the martensitic stain 
less steels resist many types of corro- 
sive environments, including the at- 
mosphere, fresh water, mine water, 
steam, food acids, carbonic acid, crude 
oil, gasoline, blood, perspiration, am- 
monia and sterilizing solutions. 


Type 410. Sometimes called “‘stainless 
iron,” this type is a general purpose 
steel suitable where severe corrosion is 


¥ 
3 
x 
— 
° 
oe 


Elong.% in Zin. 


10 30 40 50 
Perent Reduction of Area 


Fig. 5—Effect of cold work, expressed as 
percent reduction of area, on the me- 
chanical properties of type 410 stainless. 


not a problem. It should be considered 
because of its low cost and the fact 
that heat treatment is not required to 
obtain resistance to corrosion. It is 
used extensively in bar and wire form 
for such applications as screws, bolts, 
valves, pump shafts and stoker feed 
screws. Type 410 is also available as 
tempered cold rolled strip for the 
manufacture of kitchen utensils and 
some forms of cutlery. Although not 
especially difficult to machine, where 
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Courtesy of Mason Clogg, Jr., Armco Steel Corp. 


Fig. 6—Typical microstructures of type 420 stainless steel: (a) Fully annealed-structure 
consists mostly of speroidized carbides in a matrix of ferrite, with some traces of 
pearlite; (b) Hardened and stress relieved-tempered martensite plus carbides is 
representative structure of properly heat treated type 420 stainless. 


Electro 


Metallurgical Div., Union Carbide 4 Carbon Cor 


Fig. 7—Auto accessories use large quantities of type 430 stainless steel. 
working parts of this sun shield are made of this formulation. 


greater ease or speed of machining is 
desirable, its free-machining counter 
part, type 416, can be used. As shown 
in Fig. 5, the mechanical properties of 
type 410 can be somewhat improved 
by cold work. 


Type 420. Usually referred to as the 
cutlery type stainless, this steel must 
be used only in the hardened and 
stress-relieved condition (Fig. 6) and 
carefully surface finished if maximum 
corrosion resistance is to be realized. 
Although stainless specifications call 
only for 0.15 percent minimum Car- 
bon, the carbon content of this steel 
runs between 0.30 and 0.40 percent 

Since type 420 stainless costs more 
than type 410 and is somewhat harder 
to work, it should not be used when 
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type 410 can serve the purpose. It is 
used for parts that must be heeder and 
stronger than type 410, such as cutlery, 
surgical instruments, scissors, tem 
pered rules, tapes, straight edges, 
gages, valve trim, gears, shafts and 
pivots. If ease or speed of machining 
is important, type 420F can be used 


TypE 440A AND 440C. These steels 
are similar in properties and uses to 
type 420. They are used where greater 
hardness than can be obtained with 
type 420 is necessary. Type 440C is 
frequently called ball bearing stainless 


Ferritic Stainless Steels 


These steels have a ferritic structure 
all temperatures, and can be termed 
stainless irons.” They cannot be hard- 


al 
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Strength, !,000 psi 


ow 0 DH # 
Percent Reduction of Area 


Fig. 8—Effect of cold work, expressed as 
percent reduction of area, on the me- 
chanical properties of type 430 stainless. 


can be 


extent by cold 


treatment but 
some 


ened by heat 
hardened to 
working 

The ferritic steels develop coarse 
grained structures when subjected to 
temperatures above 1,650 F for vary- 
ing periods of time. This grain growth, 
frequently objectionable because of 
concomitant brittleness, cannot be 
eliminated by heat treatment alone. It 
can be corrected to some extent by cold 
working, followed by annealing. This 
results in recrystallization, which is ac- 
companied by grain refinement and 


SSG let 
Bona 


ah a we . 


Courtesy of Mason Clogg, Jr 

Fig. 9—Marked directional effect of cold 
work on type 430 (x500): (a) 
nealed, structure of ferrite plus carbides; 
(b) cold drawn, 70% 


Fully an- 


reduction of area. 


SO 


elimination of the hardening effects of 
cold work. Rapid cooling from the 
annealing temperature usually im- 
proves toughness. Table IV gives an- 
nealing temperature ranges and re- 
sultant mechanical properties. 

Although these steels can be welded, 
the temperatures attained during weld- 
ing are sufficiently high to cause this 
type of grain growth, resulting in a 
loss in ductility. Therefore, these 
steels should not be used in welded 
structures that are subjected to vibra 
tion or shock. 

When the ferritic stainless steels are 
exposed to reo, gor pee around 900 F 
for long periods of time, their ductil 
ity is impaired after cooling to room 
temperature. This can be corrected by 
annealing at about 1,400 F and cool 
ing rapidly. 

The — ferritic have lower 
strength at elevated temperatures than 
the martensitic steels, but resistance to 
scaling and corrosion is generally 
better. As a class, the ferritic stainless 
steels resist corrosion from food prod- 
ucts, Organic acids, salt water, nitric 
many fused and molten 
non-ferrcus metals 


steels 


acid, salts 
Type 430. Since it 
est chromium content, this type is the 
least corrosion-resistant of the ferritic 
stainless steels. However, its corrosion 
superior to that of the 
martensitic steels. It is highly resistant 


contains the low- 


resistance 1S 


to corrosion from atmospheric condi- 
tions provided the surfaces are kept 
clean. A fair improvement in the 
mechanical properties of type 430 steel 
can be effected by cold work (see Fig. 
8). Effect of cold working on the 
microstructure of this steel is shown in 
Fig. 9. This steel finds extensive use 
in automobile trim, chemical equip- 
ment, food containers and furnace 
parts. If ease of machining is im- 
portant, type 430 F can be substituted 


TypE 442. This steel contains more 
chromium than type 430 and conse- 
quently has greater corrosion resist- 
ance. It is used for application similar 
to those for type 430, but where im- 
proved performance justifies the addi- 
tional cost. Type 442 steel can be cold 
formed, but is more difficultly fabric- 
ated than type 430 steel 


Type 446. Possessing considerable 
corrosion resistance, this steel is used 
mainly for heat-resisting applications 
at temperatures up to 2,100 F. It 
cannot be fabricated by severe forming 
or drawing. Some mild forming or 
drawirg operations are practical if the 
metal is heated to 300 to 500 F 


Epiror’s Nore: The concluding arti 
this to appear in the 
January 1950 issue of PRopuct EN 
GINEERING, will cover the austenitic 
stainless steels, as well as special steels 


cle of series, 


Allegheny Ludlum Steel Corporation 


Fig. 10—Cone-shaped television tubes are now spun of a new straight-chrome alloy, 


HC-1, having approximately the same analysis as type 446 


28 percent chromium. 


Forming characteristics, however, are more nearly like the lower-chromium ferritic 


ty pes 
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Thermal expansion is the same as glass, making fusion possible as shown. 
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Evaluating Load Ratings of 


Annular Ball Bearings 


Standard method recommended by the Anti-Friction Bearing 
Manufacturers Association for the rating of ball bearings. 
Basis of the method and the necessary data for application to 
bearings of different design made by different manufacturers. 


BALL BEARING USERS have long 
needed a sound method of comparing 
the load ratings of ball bearings made 
by different manufacturers. In the 
past, differences in ratings by different 
manufacturers were necessitated by 

(1) Differences in bearing material 
and the heat-treatment thereof 

(2) Differences in the internal de- 
sign of the bearings 

(3) Differences in the 
rating a bearing 

(4) Differences in opinion where 
experimental and theoretical data were 
lacking 

Experience has led the various 
manufacturers to quite similar conclu- 
sions concerning the best material, 
heat treatment and internal design of 
the various ball bearing types, so that 
the differences which once existed be- 
tween manufacturers have been greatly 
reduced. It should therefore be possi- 
bie to establish a standard method for 
rating ball bearings, eliminating in 
conference the differences in bases of 
rating. 

Accordingly, the Anti-Friction Bear- 
ing Manufacturers Association estab- 
lished a committee to develop a 
method of rating ball bearings, based 
on a combination of experimental re- 
sults and theoretical analysis. Experi- 
mental data was obtained from ball 
bearing manufacturers. The theoretical 
analysis was stimulated largely by two 
papers: 

(1) “A Theoretical Derivation of 
Ball Bearing Ratings’ by Thomas 
Barish, presented at the 1946 ASME 
annual meeting. 

(2) “Dynamic Capacity of Rolling 
Bearings” by Gustaf Lundberg and 
Arvid Palmgren, published in Acta 
Polytechnica 1948 and presented by 
title in condensed form at the 1948 
ASME annual meeting. 

Where neither experimental nor 
theoretical results were conclusive, ten- 


basis for 
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tative methods were based upon the 
experience of the committee members. 

Increased experimental and_ theo- 
retical information and changes in the 
internal design of bearings may indi- 
cate the need for changes in the proce- 
dure for rating bearings. When this 
situation becomes apparent, the proce- 
dure will be modified. 


Procedure 


Most engineers agree that at present 
they are not able to predict the life of 
an individual bearing. In fact, if a 
group of thirty apparently identical 
bearings are run to failure under the 
same load, the ratio between the 
longest and the shortest individual 
lives will be of the order of 40 to 1 

It is also impossible to predict a 
minimum life which every member of 
a group can be guaranteed to exceed 
under a given test load. The best 
that can be done on the basis of previ 
ous experience is to predict the general 
level of life and the probable shape 
of the life dispersion. curve. 

Because of these uncertainties, defi- 
nitions of terms dealing with the life 
of bearings are essential. 

“1. The ‘life’ of an individual bear- 
ing has been defined as the number of 
revolutions (or hours at some given 
constant speed) which the bearing 
runs before the first evidence of 
fatigue develops in the material of 
either ring or in any of the rolling 
elements.” 

The phrase “first evidence of 
fatigue” is realized to be rather indefi- 
nite. However, this should cause no 
practical difficulty since fatigue fail- 
ures, once initiated, rapidly grow until 
they cannot possibly be ignored. 

“2. The ‘rating life’ of a group of 
apparently identical ball bearings is 
defined as the number of revolutions 
(or hours at some given constant 
speed) that 90 percent of a group of 
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bearings will complete or exceed be- 
fore the first evidence of fatigue de- 
velops. As at present determined, for 
ball bearings, this is gegen 
one-fifth of the average life. For roller 
bearings this ratio may be different.” 

Since the total cost of a bearing fail- 
ure (including loss of production) is 
usually many times the cost of the 
bearing the conservatism of this basis 
of a rating life is justified. 

3. If two groups of bearings are 
run under different loads F, and F, 
then their lives L, and L, are inversely 
proportional to the cubes of the loads 


ae Be 
i ( F ) 
This relation may not hold for ex 
tremely high loads or extremely high 
speeds.” 

“4. The ‘basic load rating’ C, is 
‘that radial load which a group of 
apparently identical ball bearings can 
endure for a rating life of one million 
revolutions (stationary load, rotating 
inner ring)’.”’ 

For the range of speeds in which 
ball bearings are normally used, the 
rating life in number of revolutions at 
any given load is not considered de- 
pendent on the speed by most bearing 
engineers. The choice of one million 
revolutions as the standard bearing 
life was somewhat arbitrary. How- 
ever, this number is convenient for 
calculations in cases where the speed 
varies and the life is desired in num- 
ber of revolutions or miles traveled 

5. Load ratings, if given for 
specific speeds, are to be based on a 
rating life of 500 hours.” 

The choice of 500 hours was made 
to conform as closely as possible to 
current practice. 

6. The magnitude of the basic load 
rating C is found for radial and 
angular contact ball bearings from the 
formula 

C =f. 
where 


i cos a)®772/8 P48 


= The number of rows of balls in any 
one bearing 
A The number of balls per row 
a The angle of contact 
D, = The ball diameter in inches 


The exponent of D, is taken as 1.4 for 
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\ Single row: 


groove, 


filling notch and ongulor 
contoct bail 


>\ Double row: Deep groove, 
filling notch and ongular 
contact bali 













































































fe Seif-aligning boll bearings 
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Fig. 1—Chart for calculating the factor fe in determining the ratings of ball bearings. 
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i | © = Self-aligning bail bearing 
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4t—Each point represents the | T a 
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a °|  *\ Theoreticot gurve 
for £=(£) 
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L,. millions of cycles 
Fig. 2—Relationship between bearing load and life compared with experimental results. 


balls of diameter greater than 1 in 
This 1.4 power is tentative and subject 
to revision when further 
available.”’ 

“7. The factor f, 


tests are 
is plotted in Fig. 1 


against 


for radial and angular contact ball 
bearings as commonly designed and 
manufactured (d,, is the pitch diam- 
eter of the ball set).” 
Recommendations 3 and 6 are 
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based upon experimental data given 
in the paper by Lunberg and Palm 
gren. The supporting test results are 
exhibited in Figs. 2 and 3 

The term (/ cos 2) 


* is based upon 
theoretical 


considerations. A double 
row ball bearing does not have twice 
the capacity of a single row ball bear- 
ing. This is true even though the two 
bearings have the same size balls and 
the same number of balls per row. In 
the first place, minor manufacturing 
differences between the two rows pre 
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load from being exactly 
equally divided between the two rows 
even under pure radial load. Also, the 
effect of the increased volume of 
stressed material in the raceways of the 
double row ball bearing tends to de- 
crease capacity. If more material is 
stressed there is a greater probability 
of finding a weak ausing a 
fatigue failure. Weibull discusses this 
in two papers: ‘‘Statistical Theory of 
Strength of Materials’, and “The Phe- 
nomenon of Rupture in Solids”, both 
published in English by the Royal 
Swedish Academy of Engineering 
Sciences as Proceedings, Numbers 151 
and 153. Lundberg and Palmgren in 
their previously cited paper apply this 
theory to ball and roller bearings 

The number of balls in a bearing in 


vents the 


spot 


fluences the capacity of a bearing in 
two ways. If the load per ball is kept 
the same, then the bearing load is pro 
portional to the number of balls. On 
the other hand the number of cycles 
per revolution is proportional to’ the 
number of balls so that the life of the 
bearing for the same ball load is in- 
versely proportional to the number of 
halls 


tion 





Because of the inverse cube rela 
life and the net 
result is that the capacity of a bearing 


between load 
is proportional to the two-thirds power 


of the number of balls per row 





A more complete explanation of 
point is given in the book by Arvi 
Palmgren, ‘Ball and Roller Bearing 
Engineering’, page 72, SKF Indus 
tries, Philadelphia, Pa., 1945 

The factor D,*" is based on the test 
results shown in Fig. 3. This ex- 
ponent was confirmed by the experi- 
ence of members of the committee for 
balls up to 1 in. in diameter. For 
larger sizes the formula is modified 
by using D,**. While this 
exponent has no theoretical 
takes account of the larger number of 
ball failures encountered in large ball 
bearings. It might possibly be ex 
plained by the greater difficulty in 
duc ing satisfactory balls of large d - 
eter. The uncertainty of the exponent 
of D, for large balls is the for 
the tentative nature of the recommen- 
dation for balls of 
than 1 inch. 

The factor f 


hange of 


Dasis, it 





reason 
diameter 


greater 


takes into considera- 


tion the characteristics of ball bear 
ings not otherwise accounted for 
These include material used, raceway 
groove curvatures, effect of light, 


medium and heavy series, et 

The committee believes that all ball 
bearing manufacturers in this country 
are using a steel which is substan- 
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tially SAE 52100. Assuming approxi- 
mately the same heat treatment, the 
material should be about the same for 


all manufacturers, except possibly dif- 
fering to a minor extent in the larger 
SIZes. 

The relation of groove curvature to 
life has been investigated and it has 
been shown that there will be very 
little difference in life for groove 
curvatures between 51 percent and 
52 percent of the ball diameter. Most 
manufacturers make groove curvatures 
in that range or very close to it for 
inner races 

The factor /, is seen to be depen- 
dent on the ratio 
D, cos @ 


im 


and therefore varies for different 
series. The factor was considered 
very carefully by the committee. The 
curves were originally taken from 
theoretical curves by Lundberg and 
Palmgren. Every effort was made to 
check the capacities as calculated by 
the formula against values derived 
from tests. The theory and experi- 
ment were in better agreement than 
the more widely verying individual 
experimental results. 

In dealing with thrust loads or com- 
bined radial and thrust loads, it is best 
to determine an equivalent radial load. 
The following definition of equivalent 
load was agreed upon by the members 
of the committee: 

“8. The ‘equivalent load’ is defined 
as ‘that constant stationary radial load 
which, if applied to a rotating inner 
ting, would give the same life as that 
which the bearing will attain under 
the actual conditions of load and rota- 
tion.” 

The basic capacity of a bearing, C, 
is defined in terms of the load which 
will give a rating life of one million 
revolutions when the inner ring is 
rotated relative to the direction of 
load. Next the life can be calculated 
for any other pure radial load P when 
the inner ring rotates relative to the 
direction of load, by means of the 


formula: 
es: 
L=(->) 


except for single row filling notch 
bearings. To extend this calculation 
to thrust loads, combined loads and 
cases where the outer ring rotates rela- 
tive to the load, we define the equiva- 
lent load as given above. 

The following method is recom- 
mended for determining the equivalent 
radial load 

“9. For single row bearings of con- 
ventional types, except filling notch 
ball bearings, the equivalent radial 








Table I—Values of Rotation Factor, Radial Factor, Thrust Factor 





P= XVF,+ YF, For For 
Fixed | Fixed 
Outer | Inner 
Ring Ring 
Load | Load 


Self-Aligning Ball Bearings 1 ] 
Deep Groove Ball Bearings 1 iz 
a, =0 
Angular Contact Ball Bear l ba 
ings 
a = 20 deg 
Angular Contact Ball Bear 1 ‘2 
ings 
a, = 25 deg 
Angular Contact Ball Bear 1 ‘a 
ings 


a, = 30 deg 


Filling Notch Ball Bearings ] 1.2 


Single Row 


Bearings 


Double Row 
Bearings 


P,2VF, P22VF,| P32 Ff, 


0.5 0.4cota 


0.5 O0.4cota 


04 O0%cora 1 


0.5 cota 


* Tentative pending further endurance tests. 





* Seif-aligning bol! bearing 


Each point represents the 
medion life of the members 
of a group of beorings 
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x «* Deep groove ball 


\ curve 
pus. Eli cos aj?’ 2h 





50 
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o.7 
(i cos &) 


Fig. 3—Ball diameter-load relationship compared with experimental results. 


load P, is given by the maximum of 
the two values 

a) P, = VF, 

(b) P, XVF,+ YF, 
where V is a rotation factor, X is a 
radial factor, Y is a thrust factor, F, 
is the radial load, and F, is the thrust 
load. Values of V, X, and Y are given 
in Table I.” 

The V factor adjusts the equivalent 
load to take care of the different rotat- 
ing ring conditions. If the inner ring 
rotates relative to the direction of load, 
then we have the same conditions of 
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rotation as used in the definition of 
the basic capacity C. Therefore under 
this condition the V factor is 1.0 for 
all ball bearing types. For a self-align- 
ing ball bearing the outer ring has 
approximately the same endurance life 
as the inner ring. Thus, for this bear- 
ing type the rotation factor V is 1.0 
when the outer ring rotates relative to 
the direction of load. For all other 
types of ball bearings, however, the 
inner ring has a considerably lower 
fatigue life than the outer ring. When 
the outer ring rotates relative to the 
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direction of load then the life of the 
bearing is reduced because the same 
sector of the inner ring always carries 
the load. This effect is taken care of 
in calculating the equivalent radial 
load by using a V-factor of 1.2. Fac- 
tors previously used varied from 1.0 
to 1.4. Since the distribution of thrust 
load is not affected by changing the 
ring which rotates relative to the load, 
the V factor modifies only the radial 
load. 

The X and Y factors were found by 
the following method. A theoretical 
derivation of the radial and thrust 
loads equivalent to a given pure radial 
load was made for various ratios of 
thrust and radial load. These points 
were plotted on a graph and checked 
against test results. The curve on the 
graph was approximated by one or two 
straight lines. A more extensive ex- 
planation of this derivation is given 
in the previously cited paper by Lund- 
berg and Palmgren, and in Dr. Palm 
gren’s book. 

The final results in the formulas 
were checked at a number of points 
against research reports and experi 
ence. They conformed to these as 
closely as the dispersion in test values. 

In the case of single row angular 
contact ball bearings with contact 
angles of 30 to 40 deg, the members 
of the committee felt that the theo- 
retical values were too high. The value 
of Y = 0.5 is a tentative figure based 
on practical experience subject to veri- 
fication by further laboratory tests 

10. For double row ball bearings 
and self-aligning ball bearings the 
equivalent radial load is given by 


P= XVF,+ YF, 

with values of X and Y depending on 
whether P, = 2 V F, or P, = 2V F, 
as given in the table.” 

This formula was determined in the 
same manner as that for single row 
bearings and was also checked against 
research reports and experience. 

“11. For single row filling notch 
ball bearings the equivalent radial 
load is calculated by the formula 
P,= VX F,+) 

rae, ) 


if 


I 
Fes KZD 


and by 


VXF,+ YF, 
KZD, 


provided F, = 0.6 a, This bearing 1S 
not generally recommended for com 
bined loads where F, > 0.6 F, 
Values of V, X and Y are given in the 
table. K — 1000 for the 200 Series, 
K = 600 for the 300 Series, and K 
= 450 for the 400 Series. 
This recommended standard is to 


90 


be regarded as tentative and subject to 
review as soon as definite research re- 
sults are available. 

Note: This method must be applied 
to the calculation of equivalent loads 
even for pure radial load when the 
radial load exceeds the critical point, 
that is when. 

y I &, KZ D,. 
Then 
rs. 
no ) , 


X F, 

In making the recommendation con 
cerning single row filling notch bear- 
ings, experimental results were of 
little help. Recent improvements in 
blending the filling notch edge into 
the raceway groove have made all of 
the older comparative tests of doubt- 
ful value. Also, the high test loads 
used were more harmful to filling 
notch bearings than to other types 
since the capacity of the filling notch 
type depends upon the extent to which 
the contact ellipse extends beyond the 
edge of the filling notch. 

When the contact ellipse of the 
most heavily loaded ball does not 
touch the edge of the filling notch, 
this type of bearing should have a basic 
capacity calculated by the same 
formula as for deep groove ball bear- 
ings. Some members of the committee 
felt that the light pure radial load 
leading to this situation was rarely en- 
countered in practice 

Under heavier radial loads the con 
tact ellipse of the most heavily loaded 
ball has one end cut off by the edge of 
the filling notch every time it passes. 
The load for which this effect becomes 
critical is not too certain. It is assumed 
to be the load for which one-sixth the 
total length of the contact ellipse axis 
projects past the edge of the filling 
notch. At this load, the actual stress 
at the edge of the notch just equals 
the maximum nominal stress at the 
center of contact ellipse. The stress 
concentrations obtained above this 
load would reduce life more rapidly 
than the third power of the load. The 


ALTHOUGH THE HISTORY OF 
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life is therefore considered inversely 
proportional to the third power of the 
Pad up to the critical load and to the 
fifth power above the critical load. 

The critical load is equal to K Z D,’ 
where Z is the number of balls and D, 
is the ball diameter in inches. The 
value of K varies somewhat with the 
groove diameter, modulus of elasticity, 
dam height, etc. The values given are 
the nearest round numbers to average 
values as calculated for present condi- 
tions of manufacture 

It is suggested that in presenting 
load ratings in catalogs those values 
which are above the critical loads be 
given in italics with an explanation 
that an equivalent radial load must 
be calculated before the expected life 
is estimated. 

Even a relatively small thrust com- 
ponent greatly increases the stress con 
centration at the edge of the notch 
Theoretical formulas for dealing with 
this problem were derived. A com- 
bined load was considered to be equiv- 
alent to the critical radial load having 
the same nominal stress at the edge 
of the notch. This theoretical work 
gives an equivalent radial load formula 
with X 1 and Y = 3 for the range 
within which a standard formula ts 
recommended. This formula, however, 
is subject to some doubt and will be 
regarded as tentative until checked and 
possibly modified as a result of actual 
tests. 

This bearing is seldom used for 
loads which are primarily thrust loads. 
The few applications in the range 
where F, > 0.6 F,. are left to the dis- 
cretion of the individual bearing com 
pany. 

12. The Committee on Load Rat- 
ings will be kept in force as a per- 
manent sub-committee of the Annular 
Bearing Engineers Committee charged 
with coordinating research on load 
ratings and recommending changes in 
standards in line with increasing bear- 
ing knowledge and improvement of 
bearing quality 


PROPULSION extends over many 


centuries, it is apparent that air-flown jet propulsion was begun in the 20th 
Century. Continuous and intermittent jet propulsion units were designed 
by M. Marconnet in France, about 1909. The principles of the turbo-jet 
engine were formulated in 1921 by another Frenchman named Guillaume, 
and in 1932 the first jet propelled plane was designed and flown in Italy 
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THE FIRST SUBMARINES that were built for the avowed purpose of sinking 
enemy ships were the invention of David Bushnell of New York, about 


1776. 


His earliest model, a bomb-shaped craft, was the first submarin« 
to be submerged by letting water flow into tanks 


His initial creation was 


propelled by a single oar, but his second, called the Turtle, had two screw 
propellers, one forward and one for upward propulsion 
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Fig. 1—Single degree of freedom system where only vertical motion is permitted, with velocity and spring displacement diagrams. 


Energy Method of Calculating 


Vibration Modes and Frequencies 


Method of applying the principle of Conservation of Energy 
and Rayleigh’s Principle to obtain the coupled modes and 


natural frequencies of a machine on resilient mounts. 


The 


method is expanded to include the effects of spring mass and 
other extraneous masses ordinarily neglected on the vibration. 


WALTER W. SOROKA 
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Jniversity of 
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IN THE DESIGN AND APPLICATION of 
vibration isolation mountings, the ob- 
jective generally is to make the mounts 
under load soft enough to reduce to a 
required degree the transmission of 
vibration from machine to supporting 
structure. The softness of the mounts 
determines the natural frequency or 
frequencies of the dead machine 
weight supported by them 

The ratio of the exciting force 
frequency generated in the machine to 
the natural frequency of the machine 
on its supports largely determines the 
extent to which vibration is  trans- 
mitted to the surrounding structure. 

The frequency w of the exciting 
force is commonly interpreted to mean 
the speed of rotation of the machine. 
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In many designs only this frequency 
need be considered. Where several 
exciting forces of different frequencies 
act simultaneously, their frequencies 
may be multiples or submultiples of 
the rotation frequency. Such forces 
are present in mechanical linkages and 
gears of various types 

Resilient mountings can be de- 
signed to isolate more than one excit- 
ing frequency or to isolate an exciting 
frequency different from the frequency 
of rotation. In three-dimensional de- 
signs, at least six natural frequencies 
can be excited by the forces acting on 
the machine. The designer must de- 
termine how much vibration is to be 
isolated in each of these six possible 
vibration modes 

An important step in the design and 
application of isolating mountings, 
therefore, is the determination of the 
various natural frequencies of the 
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system on these supports. The physical 
dimensions of the mounting system 
with respect to the center of gravity 
of the machine and the nature of the 
resilient material in the supporting 
units are variables affecting the natural 
frequencies. Damping is invariably 
present in resilient mountings; its ef- 
fect on natural frequency is usually 
small, although at exciting frequencies 
in excess of , \/2 damping may have 
appreciable effect on the degree of 
isolation. 

The effect of dead load on the in- 
stantaneous deflection rate of the mate- 
rial might lead to a design of isolating 
supports on the basis of static deflec- 
tion, which would augment the trans 
mission of vibration rather than reduce 
it. With increasing dead loads, Bishop 
and Galazzi (See ‘Evaluation of 
Vibration Isolation Materials for Re- 
frigerating Equipment,” Refrigeration 
Engineering, March 1946, p 233) 
show that felt and cork tend to become 
stiffer, with the result that the instan- 
taneous deflection rate under a given 
load is less than the static deflection 
per unit of load at that load. 

A mount designed on the basis of 
the usual static deflection criterion 
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would respond at a higher natural rre- 


quency than the designer had con- 
templated. The difference might be 
sufficient to bring the ratio w/w, be- 
\/2, which would magnify the 
transmissibility of the mount rather 
than reduce it. In any event, the ratio 
w/o, would not be as high as the de- 
sign value and the transmissibility 
would be greater than the design 
value. The tendency of mounts to in- 
crease in stiffness with load works to 
reduce the effectiveness of added mass 
in lowering the natural frequencies of 
the system. 

In systems where coupling exists be- 
tween translation and rotation, up and 
down forces may cause not only ver- 
tical motions of the machine, but also 
pitching or rolling. Similarly, hori- 
zontal forces may not only 
horizontal motion in either direction, 
but also rolling or yawing of the piece 
of equipment. 

In deriving expressions for the fre 
quencies of coupled systems the dif- 
ferential equations of motion are 
usually set up for each type of motion 
and are solved simultaneously for fre- 
quencies and mode shapes. Such 
methods are quite satisfactory for rela- 
tively simple systems. 

In complex systems, however, the 
law of conservation of energy can be 
used to solve vibration problems in a 
manner similar to that used in solving 
difficult stress analysis problems 


low 


cause 


The Energy Method 


For the solution of vibration prob- 
lems, the energy method is based on 
this fact: In a free vibration in any one 
of the principal modes of a system, 
the potential energy of the system at 
its extreme position equals the kinetic 
energy possessed by the system at the 
time it goes through its equilibrium 
position. With this method, the engi- 
neer need not become involved in 
complicated mathematics to include 
the effect of distributed mass of 
springs or shafting in determining the 
natural frequencies of a system. Such 
corrections are readily made merely by 
including the kinetic energy of the 
spring or shaft elements with 
kinetic energy of the main mass 

When using the energy method, 1t 
is not even necessary to have an accu 
rate fundamental frequency for a com- 
plicated system. (See Den Hartog- 
“Mechanical Vibrations,’ and Temple 
and Bicklev-Rayleigh’s Principle.” ) 
On the basis of a reasonable guess as 
to mode shape one can calculate poten- 
tial and kinetic energies and solve for 
the frequency. To improve the ap 
proximation, variations in mode shape 
can be tried; that giving the lowest 


the 
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fundamental frequency would be the 
most accurate. This rule follows from 
the statement of Rayleigh’s Principle 
by Temple and Bickley that “In the 
fundamental mode of vibration of an 
elastic system, the distribution of 
kinetic and potential energies is such 
as to make the frequency a minimum.” 
The use of this minimum theorem will 
be shown in determining the coupled 
natural frequencies of a machine on a 
resilient base. 
Single Degree of Freedom 

In the simple single degree of free- 
dom system shown in Fig. 1, where 
only vertical motion is permitted, as 
sume that the mass M is vibrating at 
the amplitude a, with a “pulsatance’’ 
or circular frequency », and & is the 
spring stiffness. Then the potential 
energy in the system is a maximum 
when the spring is in its extreme posi- 
tion. In this position the potential 
energy in the system is &a,*/2. The 
kinetic energy in the system is a maxi- 
mum at mid-travel when the mass has 
its maximum velocity, the kineti 
energy being M (wa,)*/2 in this post- 
tion 

Then applying Rayleigh’s principle 

at/2 = M(wa,)’, or a? = k/M (1 

The relation expressed in Eq (1), 
of course, agrees with the usual solu- 
tion of the differential equation of 
motion for such a system. 

To obtain a relation that includes 
the influence of spring mass, let m be 
the total spring mass. Then as in- 
dicated in Fig. 2 the moving end of 
the spring has the displacement ampli- 
tude a,, and at mid-travel a velocity of 


wi. A spring clement dm at distance 
y from the fixed end of the spring will 
have a displacement a equal to 4,3/J, 
and at mid-travel a velocity of wa. At 
mid-travel the kinetic energy of the 
spring element dm is 


or since dm equals mdy/I, 


in (2) (“) 
The kinetic energy E, of the total 
spring mass, therefore, is 


a value of 


E,= , 


° 
Then the energy relation for the 

system consisting of the mass of the 

body and the mass of the spring is 


(3) 


In the installation shown in Fig. 3 
having rollers on each side of the mass 
M, the effect of the rollers on the 
natural frequency of the system can be 


introduced in the general equation. 


Where 
m'’ = mass of all four rollers 
r = radius of each roller 
the moment of inertia J] of all four 
rollers is 
At mid-travel the linear velocity of 
the center of gravity of the rollers is 
2, and their 
2r radians. 


rotational velocity is 
The kinetic energy 





, amplitude 


Moving end, velocity at 


“mid -travel = wae 








_rr, total mass of spririg 


Ort = rdy/l 
velocity of elernent of rmass at 
mid-travel « aa-=(4/t) wae 


Fixed end 








Fig. 2 


PRODUCTI 


Analysis of the influence of spring mass in a single degree of freedom system. 
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E, at mid-travel, therefore, is equal to 


m’ { wa.\? , m' rt wa, \? 
SEY Bee € 2r 
3m’(wa,?)? 

16 

Then the energy relation for the 
system consisting of the mass of the 
body, the mass of the spring and the 
mass of the rollers is 


E,= 


1/2 ka,* 


(wa,)® + 


or 

wt = k/[M + (m/3) + (3m'/8 (4) 

The mode shape of this vibration is 
accurately known because of the con- 
straints provided, therefore, the fre- 
quency obtained is exact and no ad- 
justment of mode shape need be made 
to minimize the frequency in ac- 
cordance with Rayleigh’s principle. 


Coupled System 


In the method of mounting shown 
in Fig. 4, coupling exists between rota- 
tional and horizontal translational mo- 
tions. The strength of this coupling 
depends on the stiffness ratio of the 
mounts in the vertical and horizontal 
planes as well as on the spacing be- 
tween mounts. In Fig. 4 the hori- 
zontal and vertical stiffnesses are in- 
dicated by separate springs, although 
a single unit usually provides both. 
The springs are symmetrically dis- 
posed on each side of the center of 
gravity of the machine. 

Assume that in an oscillation, of 
unknown frequency w, that the center 
of gravity of the machine moves 
through the distance a, to the right 
and rotates clockwise through an angle 
4. from the equilibrium position. (If 
in the following analysis it is found 
that the mass rotates counterclockwise 
as the center of gravity moves to the 
right, the angle 6, will appear with a 
negative sign.) Where J, is the polar 
moment of inertia about the z-axis, 
the kinetic energy F). of the system at 
mid-travel is given by 

FE, = 


ts ei ie 2 
a (wa, ms 


(w 6,)? (5 


Replacing J, by r.2M, where r, is 
the radius of gyration corresponding 
to ]., Eq (5) becomes 
M 
9 


Ey = - 


w? (a? + 72 02 (6 


From the geometry of the system at 
the limit of oscillation, the right hand 
horizontal spring is compressed and 
the left hand horizontal spring is 
stretched an amount equal to 

@z — Yo 

Where x, is the horizontal distance 
from the center of gravity of the ma- 
chine to the plane of each vertical 
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spring, the final load in each vertical 
spring is 6.x.k,. The potential energy 
E, stored in the system at the limit of 
oscillation then is 


(az — VoO:)*ks , (OX0)*ky = 
, , \/) 


thus from Eqs (6) and (7), the 
fundamental equation of the coupled 
system is 


E,=2 


a: 0:)? ke + (0.x 


9] 


Ma? 2 

The mode shape consists of some 
translation and some rotation, but the 
proportions in which these two mo- 
tions exist are yet to be determined. 
From Rayleigh’s Pep the propor- 
tion of translation and rotation must 
be such as to make the fundamental 
frequency a minimum. 

By stating the relation between a, 
and @, to be 


a; +7707 5) 


a, baz 9 
the value of 4 can be found that will 
make the fundamental frequency of 
the system a minimum. By substitut 
ing Eq (9) in Eq (8) and solv- 
ing for w, the value of 6 can be 
found from the resulting equation that 
makes «* a minimum by differentiating 
w with respect to 6 and setting the 
differential expression equal to zero. 

This procedure results in an equa- 
tion that is quadratic in 5, so that two 
values of 6 are possible. This result 
is to be expected, since in such a 
coupled system two types of coupled 
motion are possible: One having clock- 
wise rotation coupled with translation 
to the right, and the other having 
counterclockwise rotation coupled with 
translation to the right. The solution 
of the quadratic equation is 

+x 2k, — rok: 


Jy 2, 
eVoTs Rr 


2yortke (10 


The value of the first term of the 
right hand side of Eq (10) is larger 
than the second term, so that the 
smaller value of b would be positive, 
indicating that a relatively small 
amount of clockwise rotation is inter- 
mixed with translation to the right. 

The larger value of 4 is negative, 
indicating that in this other mode of 
vibration, a relatively larger amount 
of counterclockwise rotation is inter- 
mixed with translation to the right. 
The two mode shapes that can be ex- 
cited have thus been evaluated 

By referring to the expression 

ies Vo% 
that expresses the restoring force of 
the horizontal springs, it is evident 
that negative values of 6, result in a 
greater restoring force for a given 
positive a, than when @, is positive. 
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Fig. 3—Single degree of freedom oscilla- 
tory system with rollers at sides of mass. 
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Fig. 4—Coupled oscillatory system with 
rotational and horizontal motions. Stiff- 
ness of mounts are indicated by springs. 


Consequently, the mode shape involv- 
ing the negative value of 6 is working 
against an effectively stiffer spring, 
hence the frequency of vibration in 
this case will be higher than when 4 
is positive. 

By using the relation expressed in 
Eq (9), that is, substituting ba, for 
6, in Eq (8), and solving for w* there 
results 

[(yothe + xcthy) bs.2° —2vokshr2 + ke] 


z v - 


ad = Was ret 
11) 
The method used in deriving Eq 
(11) is of particular interest in that 
the fundamental concept of conserva- 
tion of energy has been used. The 
method permits rather readily the in- 
sertion of terms to account for masses 
that are ordinarily neglected in meth- 
ods using Newton's laws of motion. 
Moreover, in the event that a large 
number of degrees of freedom are 
involved, or should problems of rotor 
flexibility enter into the design of 
mounts, the energy method provides a 
means for obtaining an approximate 
fundamental frequency of the motion 
without the necessity for solving a 
large set of simultaneous differential 
equations. 
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CORRUGATED ALUMINUM SIDE PANELS are re- 
tained in the new coach. As proven by service records of 
the original Greyhound, this design maintains the appear- 
ance of the bus over long periods with low upkeep costs. 


New Bus Has 
Observation Lounge 


The “Scenicruiser’’ was designed to give bus passengers 
many of the features contained in the latest “Vista- 
Dome” railway cars. Greatly increased window area, a 
second windshield and roof skylights provide unob- 
structed viewing. An observation lounge is located at 
the rear of the bus. Other facilities include a lavatory, 
water fountain, air conditioning and a public address 
system. Greyhound engineers worked with A. Baker 
Barnhart of Raymond Loewy Associates and also with 
the General Motors styling section in designing the 


new coach. 
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A 220 hp diesel engine powers the 43 passenger coach 
Seats are arranged on two levels. Eight of the seats on the 
upper level are grouped at the rear of the bus in a semi- 
circle. Passengers will use this area as an observation deck 





OVER 90 PERCENT of the side structure above the seat 
glass is not clear but has a green tint 
to absorb ultra violet rays. Greyhound engineers tested a 
great number of coloring agents—including gold—before 
obtaining the desired effect. The final selection was a 
green liquid chemical dye which permits tinting viny! 
interlayer of safety glass at comparatively low cost 


levels is glass. The 
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ELEMENTS OF MAIN FRAME are made of high-strength 
steel. Staggered beam and truss structure permits greater 
access to luggage and machinery compartments. Seats are 
fastened directly to the frame, not to the floor. Spaces 





between outer and inner walls of the coach act as air ducts. 
They carry conditioned air to the openings that run along 




















Percent transmission 


the length of the bus at the window level. The bus is 40 
ft long compared to 35 ft average for conventional types 











From edge of unit 
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h “ molding 
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Rubber insert ———~ 








TINT DEPTH is not uniform over the window surface 
since greater light absorbtion is needed at the top. The 
required variation is simply obtained because the vinyl is 
tinted in a dipping process. A cam controls the speed at 
which the vinyl is lowered into and extracted from the 
dying vats. The surface of the cam determines the light 
transmission curve, 
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STRIPS OF RUBBER MOLDING hold window and roof 
glass in place. A rubber insert facilitates installation and 
removal of panes. When the rubber insert strip is pulled 
out, the lower lip of the molding can easily be moved 
aside, freeing the glass. The tint of the glass is pleasing 
to the eye and transmits colors from outside the bus without 
change (continued on next page) 
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New Bus (continued) 
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RUBBER SHACKLE in tension couples the bus frame the shackle support member carries a rubber bumper pad. 
to the leaf springs that are used over the steering and drive Should the rubber shackle fail, the end of the leaf spring 
axles. This design results in a softer spring arrangement — will snap upward against this pad. The bus can ride safely 
that is more readily actuated by small impact loads than on the unshackled leaf spring until repair is convenient. 
is possible with the leaf spring alone. The top portion of Bus weight is over 17 tons when loaded 
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metal to metal 
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AUXILIARY AXLE—one of the tandem rear axles—is 
suspended from a rubber torsion spring. Feature of the determines the load 
design is the arrangement for varying the proportion of 
the total bus load carried by this auxiliary or “dead” axle. 


The setting of the torsion spring in the saw-tooth clamps 


distribution between the two rear 
axles. Rubber can be pre-stressed in either the clockwise 
or counterclockwise direction. 
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HYDRAULICALLY OPERATED DAMPER controls the 
amount of recirculated air that is mixed with fresh air 
during heating or cooling periods. The pump motor 
thermostat is set so that as much fresh air as can be handled 
by the heating and cooling apparatus is admitted to the 
coach. Under heating conditions, the contacts of valve 
thermostat and damper thermostat are open. A minimum 
of fresh air and maximum heat are being introduced. When 
the control temperature is reached, both thermostats func- 
tion, cutting off hot water and stopping damper motor to 
admit more fresh air. By means of a relay, valve thermo- 
stat also causes current to flow in the heating element 
DecemBEr, 1949 
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of the damper thermostat. Thus, when coach interior drops 
below control temperature, the operation of the damper 
thermostat will lag behind that of the valve thermostat. 
This permits hot water to supply all heat required without 
recirculation of air. However, when the ambient tempera- 
ture is very low, the damper thermostat will function also 
to admit whatever recirculated air is needed to maintain 
the control temperature. When headlamps are turned on 
at night, additional current flows through the thermostat 
heater coils. This automatically increases the control tem- 
perature slightly for comfort of sleeping passengers. A 
spring pushes the damper closed when its motor is off. 


97 





O D U C i D 





Chrysler 
Adopts 
Disk Brakes 


The new Chrysler brake uses lined 
disks or plates acting inside a flat- 
surfaced housing to provide braking 
effort. This design permits a 30 per- 
cent increase in lining area although 
overall size of housing is equivalent 
to that of the shoe-type brake. Heat 
dissipation is better, too. The disk 
brakes are self-energizing and re- 





quire no adjustment as linings wear. 








a 


HOUSING for disk brake is flatter than that for the shoe-type brake. This 
provides space between housing and wheel for radial cooling fins. Since the 


shoz-type brake housing fits flush against the wheel, cooling surface is limited 
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Outer plate 


| Whee! Brake Cylinder 


Wheel brake cylinder 


INNER PRESSURE PLATE carries two hydraulic cyl- 
inders. When ‘brake pedal is depressed, the push rods of 
these cylinders exert a rotational force against the outer 


Wheel brake housing Lining 
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J5 percent pressure angle ramp 


Brake Released 
EACH PRESSURE PLATE has six 35 percent ramps cut 


into its inner surface. At the foot of each ramp is a socket 


to receive a steel ball of J in. diameter. Slight rotation of 


9s 


Pressure 
plates 








Return Spring 


plate. Four coil springs return age to original position 
when pedal is released. Cylinders on front brakes havc 
13 in. diameter, while those on rear are one inch 
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Brake Energized 


the pressure plate by the hydraulic cylinders causes the balls 
to move up the ramps. The wedging effect of the balls 
forces the plates against the housing 
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TWO ALUMINUM PRESSURE PLATES of 12 in. diam- with wheel while plates are fixed. During braking, plates 


eter operate within housing. Each plate has 6 lining seg- are moved apart along housing axis until they contact the 
ments bonded to its outside surface. The housing turns flat inside surfaces of housing 
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Self-Adjusting Mechanism 
(Brake applied) 


AS LINING WEARS, rotation of outer plate increases and pin moves to 
new position. Pin determines release position of plate and hence always 
maintains clearance between housing and lining at a fixed amount 


BRAKE is self-energizing because housing 


Glee 


tends to rotate plates during application, 
thus aiding hydraulic cylinder. 
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MACHINE can be used to operate any make or model where the date is to be typed—still under control of the 


typewriter, standard or electric. The address roll is started body roll. The date is typed and the machine switches back 
first. After address and salutation are completed, this roll to the address roll. As the next address is being typed, 
stops and the body roll takes over operation of the type body roll rewinds and is ready to begin its next cy 
writer. Next, the letter paper is indexed back to the point No operator attention is required 


the 


Air System Operates 


Typewriter Keys 


The Addresser-Typist automatically turns out individ- 
ually typed form letters. It types the complete letter, 
then addresses the envelope. The machine consists of 
two transmissions that move rolls of perforated paper 
over a pneumatic scanning device. The perforations 
of one roll represent the names, addresses and saluta- & 
tions of a mailing list. The punched-out portions of | pOosITIVE AIR PRESSURI trips the individual key pneu- 
the second roll symbolize the wording of the body. — matic—but vacuum pressure operates it. Air impulse from 
Additional perforations in these rolls trigger other — tracker bar expands the valve pouch, which lifts the valve off 
operations of the machine, such as rewinding of the ‘> 94! Then, pump vacuum causes the pneumatic to collapse, 
: : thus actuating the typewriter key to which pneumatic is 
body roll between letters, switching from address to connected. Similar pneumatics operate the shift levers of the 
body roll, automatic shutoff, etc. The American Auto- master roll transmissions. Each transmission has two geared 


matic Typewriter Company of Chicago is the maker. speeds—a forward typing speed and a fast rewind 


a 
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ELECTRICALLY DRIVEN PUMP supplies the necessary vacuum. 
The pump consists of four bellows, each connected to the crankshaft 
spider by a strap. The bellows work in succession. The designers 
used 4 bellows to provide a steady vacuum, which is practically free 
of pulsations. Vacuum pressure must be constant so that all keys 
will be actuated with equal force. This assures that all typed char- 


KEY PNEUMATICS or bellows are mounted in 
banks under the typewriter. Each pneumatic js 
connected to its key by a wire so that when the 
pneumatic collapses it will pull down the key. 
Suction for these pneumatics passes through a 
valve which can be regulated to determine the 


acters are of uniform impression 
to the individual pneumatics that actuate the keys. 


The output of this pump is fed 


striking force of the typewriter keys. Typing rate 
depends on the speed of the rolls 





TAAL AS 
ti) 
$e, > 
To keve® z 
pneumatics & 


= 


vale block 
So Block shut-off 
pneumatic 


Rewind 


ontral switch 

Position -+- envelopes only (/ ope.) -2,3,4 chased) 
2 alternating 2 closed 2.3.4 open, 
3+ standard ( af closed, 


To pump 





Block open pneum 


Circust closed on 
tracker bar Sh 


PNEUMATIC TUBING DIAGRAM 


To action 
governor 


Timer and start 
preumatic 
Rewind 
pneumatic 
Carnage 
return ‘Reset 
preumatic 


Carriage return 
fo governor 








TRACKER BARS are metal strips over which the master 
rolls are drawn. Each tracker bar contains a series of holes, 
one for each key as well as for the shift, tabulator, carriage 
return, stop, skip, select, rewind and repeat actions. The 
openings are connected to the various key and action pneu- 
matics by rubber tubes. As the roll passes over the tracker 
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bar, the perforations uncover the various holes, one at a 
time. This admits air impulses to the pneumatics. The 
tubes from each tracker bar pass through two brass blocks, 


one stationary and one movable. Shifting the movable 
block isolates the corresponding tracker bar during rewind 
or when it is not in use. Pneumatics do the shifting. 
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MECHANICAL WEIGHING 

exerted on the specimen. There 
pendulums. The pendulum for the low range is linked 
directly to the main lever. An arm projecting from the 
pendulum carries a roller that lifts the cam and aluminum 
tube to actuate the dial pointer and drawing pen. For loads 
over 1,000 Ib, the heavier pendulum is connected to the 
weighing system by the latch lever. The load then 


SYSTEM measures 
are two load balancing 


Stress 


must 


Beam Scale 


Weighs 
Compression 
Loads 


This machine is intended for testing the 
strengths of containers such as cardboard 
boxes and fiberboard drums. Loads up to 
5,000 Ib can be applied. The machine em- 
ploys a mechanical system to measure lvads 
and generate a stress-strain graph of the test. 
A { hp motor powers the crosshead during 
tests, with a second motor being used for 
rapid traverse. Manufactured by the National 


balance the combined moment of both pendulums. To 
obtain the strain hain transmits the motion 
of the crosshead to the platen gear train. A rack and pinion 
arrangement slides the recorder platen transversely beneath 
the pen point 
platform moves downward slightly 
from affecting the curve, the 


mounted on the weighing platform 


ordinates, a 


As the lever system deflects, the weighing 
To prevent this move 
drive chain 


ment sheave ts 





MACHINE TRACES stress-strain curve on a flat, rectilinear surface 
The entire diagram is visible at all times during a test. Where drum 


Forge & Ordnance Co. of Irvine, Pa., the 
Container Compression Testing Machine is 
designated as Model TM49001. 


wound or strip charts are used, it is usually impossible to observe a 
complete stress-strain curve while the test is going on. A portion ot 
the curve will move out of sight before the test is completed 
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Geneva Operations 


Synchronized Electrically 


Two simple switches make possible the use of this indexing 
fixture with almost any spindle-type machine tool. The 
switches synchronize the modified Geneva indexing mechan- 
ism with operation of the spindle. To make their fixture com- 
plete in itself, engineers of the Ettco Tool Company of Brook- 
lyn incorporated an independent electric motor drive. Use of 
this separate motor created the problem of timing indexing 
with spindle traverse. By clever application of the small 
switches, the designers avoided a mechanical tie-in that would 
make the fixture expensive and difficult to install. 


FOR INDEXING, a hardened steel worm drives the bronze 
gear and cam. This brings the locating pin down and out 
of the indexing plate. The index roller is located so as to 
engage a slot in the index shaft as soon as the locating pin 
leaves the plate. When the index plate has rotated to its 
next position, the cam lifts the locating pin, fixing the posi 
tion of the plate. Two switches synchronize the indexing 
mechanism with the machine tool spindle. One of these 
mounted on the tool energizes the indexing motor relay as 
soon as the spindle returns to its rest position. A spring 
return, double-throw switch within the index fixture 
housing deenergizes this relay when it is contacted by the 
indexing roller. But while the motor coasts to a stop, this 
switch completes its other throw, then snaps back ready for 
the next cycle. The second throw starts spindle moto: 


slocating pin for 
Z| / index plate 
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INDEX FIXTURE is completely self-con- 
tained. This makes it possible to use the 
fixture on many types of machine tools without 
modifying their design. A 1/20 hp motor 
drives the eight-station indexing mechanism 





REDESIGN § 


Bimetallic 
Shears Have 


Replaceable 
Blades 


The best properties of aluminum and steel 
are utilized in the design of these pinking 
shears. The lightweight handles are of forged 
aluminum. But the actual shearing is done by 
a pair of cutlery steel inserts. All four pieces 
are held in place by a single hinge bolt. This 
construction has other advantages. Should it 
be necessary, the steel blades are easily re- 
moved for sharpening or replacement. Also, 
the blades can be formed so as to exert a 
spring pressure against one another. This pre- 
serves shearing efficiency over long periods 
and permits the cutting of even the sheerest 
fabrics without slippage. The Philbeck Cor- 
poration of New York City is the maker. 





Stainless Tubing 
Cuts Cost of 
Cooker Fitting 


Substitution of more expensive stainless steel 
tubing for stainless sheet actually lowered 
production costs on the handle fitting of this 
pressure cooker. Originally, the fitting was 
formed from sheet in three operations—deep 
draw, expansion and flange bending. Be- 
cause the metal was so greatly deformed, the 
sheet split frequently and percentage of re- 
jects ran high. Then, the designers specified 
tubing (1{ in. diameter, 16 gauge) in place 
of the sheet. This resulted in elimination of 
annealing and pickling operations between 
draws, increased production and reduction of 
rejects to 2 in 3,000 pieces. In the first 
operation, one end of the tube is sunk to 
15/16 in. and the other end expanded 60 
percent. In the second operation, the large 
end is expanded to about 2! in. O. D. with- 
out intermediate anneal. 
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Completed 
fitting 


2nd oper 


Carpenter Steel Alloy Tube Division 
FORMING HANDLE FITTING from tube still requires 3 operations 
The cost of the tubing is twice as much as that of the 
sheet previously used 


stainless steel 
But elimination of annealing operations, faster 
production and fewer rejects more than offset this 
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LOWER co 4 ff 


RIFLE CAN BE USED as a hand- 


Low Cost Automatic 
operated single shot or repeater, as % e 
volnzawme gees Me Rifle Has Plastic Stock 


tridges or 22 short. Stock is molded Q : Dis tei a 
- Se . = ae 2 a0 e » ‘ > > new ay Ss ( e 
of Tenite. Intricate internal shape, utomatic repeater action is incorporated in the Ste de 
shown in bottom picture, would re- 87 rifle, made by Savage Arms Corp. of Chicopee Falls, Mass. To 
quire extensive woodworking. Plastic offset the cost of the automatic feature, Savage replaced the con- 


has natural lustre, eliminating hand 


: : ventional wood stock with a less expensive plastic molding. 
finishing needed for wood stocks. 


\ 


LOCKING BOLT serves as finger grip for operation of the hammer for the next shot. As the bolt head moves, it 
bolt head and also as a detent mechanism. For single shot ejects the shell and cams the lifter up, as shown in lower 
or repeater action, the locking bolt is pulled free of the picture. The lifter carries a cartridge from the magazine 
hole. Recoil will then drive bolt head back, cocking the to the chamber, in firing position. 


Firing pin 


Release pins 


Spring-loaded 
cartridge feed 
plunger 








Trigger 
assermbly 


WHEN HAMMER IS DRIVEN BACK by the bolt head, are mounted on a rocker mechanism. Thus, when trigger 
it engages the second release pin on the trigger assembly. is pulled, the first pin is lifted and the second, depressed. 
This pin holds the hammer against the pressure of the After recoil, first pin prevents return of bolt head if trigger 
spring until the trigger is pulled again. The release pins is held after a shot. Gun cannot be emptied in one burst. 
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OPERATING MECHANISM of new hedgeclipper is com- 
pletely enclosed. The relocated handle is between motor 
and clippers for better balance. A die cast rod running 
through the hollow handle connects motor to drive gears 
Both blades now reciprocate to provide the shearing action 


Relocated Handle ™ 


Improves Balance | 


Improved performance and added sales appeal 
were the goals of this product redesign. One 
basic change made to the Robertson electric 
hedge-clipper was the relocation of its handle. 
It is now between the drive motor and the cut- 
ting blades. Because the operator holds the 
hedgeclipper at its center of gravity, the device 
is more maneuverable, less fatiguing to use. 
Other features are the enclosed cranking mech- 
anism and faster cutting action. The Robertson 





LOWER ess °- * 





"Hers ules Powder Co 
SINCE ONE BLADE was stationary in the previous model, 
the relative speed of the teeth was less than it is now 
Hence, their shearing action was not as good. The exposed 
cranking device for the moving blade provided an addi 
tional hazard to the user ; 





Division of King Pneumatic Tool Company is TWO-PIECE HANDLE is injection molded of ethyl cellulose. It 
in Chicage. The Mesenles Powder C . of Wil is more easily assembled than former rubber handle. Also, it has 
s ago. 4 TC = e UO. ~ : 


mington supplies the molding powder for the 
handle. 


a better appearance and is not affected by sweat or skin acids. Th 
plastic handle supports the 1/10 hp electric motor as well as the 
shearing blades of the new hedgeclipper 





Random Notes on Cost Reduction 


ONE ENGINEER RECENTLY SUGGESTED that in the 
future material selection will be made with a modified 
version of an IBM card indexing machine. Information 
on the required properties of the material would be fed 
to the machine, which then would sort out the proper 
material from the thousands of those cataloged. From the 
standpoint of economy and proper application, the idea 
may nave much to recommend it 


UsE OF SNUBBERS in air or gas lines frequently is an 
inexpensive method of eliminating excessive vibration. In 
one instance, four large 4-cylinder air compressors were 
exciting vibration in the discharge lines and in the receiver 
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tank of a compressed air system. Due to this excessive 
vibration, pipe flanges loosened and broke, and the pos 
sibility existed that damage to the heat exchanger might 
occur at any time. The vibration causing structural failure 
of parts was caused by the free oscillation of air in the 
discharge pipes and headers leading from the two com 
pressors 

The Burgess-Manning Company designed and built two 
8-in. gas and air line snubbers for this job. These were 
installed in the discharge headers leading from each of 
the two compressors which were located in the line ahead 
of the heat exchanger. The function of the snubbers 
was to damp out the free oscillation of air within the 
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TANK is used to transport inks between factory and print- 
ing plant. Aluminum withstands the corrosive inks with 
out vitting. In addition, the lightweight of this metal 
keeps freight charges to a minimum. Extensive welding 
required during fabrication of tank is evident in photo 


Welding Methods 
Decide Material 


From the first, designers of this tank for trans- 
porting printers’ inks specified aluminum for 
its construction. All components were to be as- 
sembled by manual, gas shielded arc welding. 
But when the first tank was finished, it was 
found that the amount of labor involved made 
production costs prohibitive. It appeared that 
steel would have to be substituted because of 
its weldability. However, the designers avoided 
changing materials by specifying a new produc- 
tion process. The adoption of the Aircomatic 
semi-automatic system made the use of alumi- 
num practical. 


gas 


Air Reduction 
final assembly. When conventional gas 
shielded techniques were used, one tank required a total 
of 280 hr of welding. By adopting the new process, weld- 
ing time was reduced to 48 hours. The tanks are fabricated 
by the Martin-Quaid Company of Philadelphia 


pares before 


cs 


WELDING OPERATION is still manual but the filler metal wire 
is under automatic feed. The filler metal carries the welding current 
to the work. The arc is maintained within an envelope of argon 
Operator can weld in all positions including overhead 


Cur 


rent <lensity is 12 times that used in conventional are welding 





pipe line by retarding the velocity of the “slugs” of air 
being whipped back and forth in the pipes. The snubbers 
converted the high-energy “slugs” of pulsating air to 4 
ontinuous flow, dissipating the energy of the slugs so 
that the air flowed through the pipe line system in a com 
paratively smooth stream. This resulted in the relatively 
smooth and unidirectional flow of air through the hea 
xchanger and header into the receiver tank 


AN ORGANIZATIONAL CHANGE that has enabled the 
Crosley Division of the Avco Corporation to indirectly 
lower cost is the addition to the engineering staff of a 
vendor contact engineer. The function of this engineer 
is to maintain close contact with all of Avco’s suppliers 
(1) to keep abreast of new developments; (2) to facilitate 
DerecemBer, 1949 
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contacts between the design engineer and the supplier; 
and (3) to advise on the reputability of the supplier. Con- 
tacts are made between the engineering department and 
suppliers with a minimum of time and effort, with the 
result that the designers can devote more time to their 
immediate problems 

Ite American Brake Shoe Company has developed a 
precision casting process for parts ranging in weight from 
one pound to one ton. This process should not be confused 
with investment casting. Rather, it is a permanent mold 
process (ceramic molds), is said to result in a smooth 
finish, high dimensional accuracy, and extreme flatness. 
With nickel-chromium-iron alloys, no machining is 
necessary 
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Fig. 1—Mechanical link for automotive transmission. 
meriy formed in two parts and then welded, this piece is now 
formed and bent on an open die header, and then trimmed, 
rate 


pierced, and chamfered at a_ faster 
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Clutch release eye-bolt made of AISI 1035 steel. Upset 


cold then 


The 


the usual commercial 


heading machine, it is an- 


tol- 


less than values. 


Product Possibilities for the Cold 


Parts suitable for forming by the cold heading process. Limi- 
tations on size, shape, and amount of upset. Materials that can 
be used, tolerances that can be held, and other design data. 


ALTHOUGH COLD HEADING generally is 
identified with the production of 
standard bolts, screws, and nuts, it also 
is adaptable to the manufacture of 
an endless variety of special fasteners 
and small machine elements, especially 
when used in conjunction with second 
operation machines. 

By small is 
from stock having 
section of one inch From 
stock of this size, upsets up to 26 times 
the diameter of the final shank can be 
formed on plain carbon steel, alloy 
steel, brass, bronze, and Monel. Such 
parts as small gears, cams, locking arms 
for automatic transmissions, and spe 
cial fasteners, shown in Figs 3 


formed 
an original cross 
or 


meant parts 


less 


1 to 3, 
are typical of those that can be made 

The advantages of cold heading are 
several: First, there is a considerable 
savings in material, as compared with 
production on screw-machines, because 
the only scrap is trim from the formed 
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section; as much as 60 to 70 percent 
savings are realized in some cases. Sec 
ond, there is an increase in the fatigue 
and shock resistance of the finished 
part, because the flow lines of the 
material follow the contour of the 
section ; shown in Fig 
Third, the tensile strength of such 
materials as low carbon steel and non 
ferrous metals is increased by the cold 
working done on them. Fourth, the 
quality of the finished product is high 
because only materials free from in 
clusions, seams and _ surface 
can be successfully cold headed 

Finally, unit costs usually are low 
due to the high rates of production 
that can be obtained. Cold heading 
is a repetive process, and, being en 
tirely automatic, is not dependent on 
the skill and dexterity of an opera 
tor. Production of parts at the rate of 
iSO per min is not unusual 

Being fundamentally a high produc- 


this 1s 


defects, 


j 


Propuci 


tion 


old heading is not 
for parts made in limited 
Cold heading machines re- 
a relatively long time to set-up 


tp, 


pro €ss 


aptable 


q lantities 


ad 


quire 
pat some dies are expensive to make, 
quantities must be sutticiently 
ge to justify the expense involved 
In this respect, however, the process is 
flexible than many 

operations 


sO the 
] 


1drTye 
more other form 
ing (such as stamping 
forming or drawing) or than many 
asting or molding processes (such as 
die casting or plastic molding) since 
even for intricate sections 
less 


€ osts 


isually 


are 
FUNDAMENTALS OF THE PROCESS 


Actually, the term cold heading is a 

misnomer, for it implies that the up- 

is always on the end of the part, 

is not the case. Frequently, it 

at the center or on both ends 

hank. A more descriptive term 
e cold die forging 

1€ Operation is performed in cold 

machines which are, in effect, 

horizontal presses that automatically 

feed in coil stock, cut it to the proper 


length, insert it in a die cavity, and 


5 
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Fig. 4—One 
The 


extruding, 


cold heading 
heading, 


are produc ed by 


cold 


include 


— 


if several sizes of venetian blind pinions, which 
operations 
and 
duction is faster than with the formerly used casting process. 


4- i 7 
7 ' 


Fig. 4—Flow 
on this 


trimming. 


part 
Pro- 
and 


the fatigue 


Heading Process 


form it to shape in either one, two, 
or three blows. The same results could 
be accomplished in a punch press were 
it not for the fact that individual ma- 
terials handling so reduces the produc- 
tion rate as to make such equipment 
uneconomical except in special in- 
stances. 

There are, of course, many variations 
of standard machines. One, known as 
the “‘boltmaker’’, forms and trims the 
bolt head, rolls a thread on the shank, 
and ejects a finished part. Others, 
known as ball machines, form the 
balls for anti-friction bearings. Rod 
headers are used to form a section 
on long, slender parts. But the basic 
differentiation is between open die 
and solid die machines. 

In an open die machine, the die con- 
sists of two halves with a parting line 
perpendicular to the die face; its ad- 
vantage is that longer lengths can be 
upset without the part becoming 
wedged in the die. The solid die ma- 
chine utilizes a solid die block in which 
the cavity is hobbed or machined. The 
point of interest to the designer is that 
more accurate and better quality parts 


can be produced in the solid die ma- 
chine and it is the only type that can be 
used if the shank is to be extruded 
simultaneously with the heading opera- 
tion, but in general, it is limited to 
forming sections whose length is no 
more than 9 times the original shank 
diameter. The practical stock size limit 
on both these machines is about 1.0 
in. dia max, and machines of over 3 
in. Capacity are mot too common. 
Larger machines have not yet been 
built because there has been no great 
need for them; when large scale pro- 
duction of heavier cold headed parts 
is required, heavier machines, no 
doubt, will be designed 


DESIGN LIMITATIONS 


As is true of all production proc- 
esses, there are definite design limita- 
tions on parts to be produced by the 
cold heading process. Probably the 
most important of these is the limita- 
tion on section upset size. A rule of 
thumb is that the maximum section 
diameter should not exceed twice the 
shank diameter per blow. This, of 
course, varies with the shape of the 
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lines in the heads of a hot forged bolt (A) and 
a cold headed bolt B). 
low the contour of the upset in cold headed parts increases 


shock 


This tendency of flow lines to fol- 


resistance of many small parts. 


the original shank dia, and 
the material of which the part is made 
However, with more material extend- 
ing from the die the shank may bend, 
thus causing the formation of laps or 
folds that extend radially toward the 
center of the section. 

If the shank of the part can be ex- 
truded simultaneously with the heading 
operation, and multiple blow headers 
are used, parts having upset ratios or 
from 22 to 26 to 1.0 can be formed. 
This ratio is governed by the amount 
of material in the head and is based 
on the final, not the initial diameter of 
the shank. For example, if a head 14 
in. dia and 3 in. thick is to be formed 
from } dia rod, the ratio is 14/4, or 
10 to 1. The length of rod necessary 
to form the head then is obtained by 
dividing the volume of material in the 
head by the area of the rod before 
extrusion. In this case, the length 
should be 


section, 


Length = 
Vol of Head 
Area of shank 
0.78 in 
If the part cannot be extruded the 
maximum permissible section diameter 
can be no greater than about six times 
the shank diameter, and this only in 
a three blow or multiple-station 
header; or four times the shank di 
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Fig. 5—Clutch screw, A, automotive transmission link, B, and meter bolt, C, made by 
cold heading; the eccentric section on the clutch screw simplifies adjustment of the 
assembly. The meter bolt is formed and extruded on a two blow header at a rate of 
100 per min, after which it is trimmed rectangularly, rolled, and pointed—the latter 
at a rate of 80 per min. If machined, the part probably would require about one min 
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ameter in a two blow header Cap 
screws, for example, are formed with 
a head four times the shank diameter 
in a two blow header. 

The length of a part is no limita- 
tion except as it governs the type of 
machine in which the part must be 
formed. Standard cold headers of the 
following capacities are widely used, 
and machines having other length to 
diameter ratios are available: 3 in. dia 
by 8 in. long, 3 in. dia by 6 in. long, 
i; Or 4 in. dia by 4 in. long, and ,, 
in. dia by 2 in. long. Larger machines 
such as rod headers, can be used for 
long pieces. 

The thinner the upset section, the 
more difficult it is to form, and the 
more costly it becomes. Extremely thin 
sections are subject to breakage and 
distortion in service if they are load 
carrying members, and therefore, the 
end use to which the part is to be put, 
rather than the limitations of the proc- 
ess, usually governs the minimum 
thickness. See the front cover. 

On all cold-headed parts, the shank 
diameter can be held to a tolerance of 

0.001 in. regardless of shank size 
Sometimes, however, the part distorts 
during subsequent heat treatment, and 
consequently must be ground to size, 
especially if it is long and slender. A 
more feasible tolerance is —0.003 in 
This is a commercial tolerance and is 
recommended as a maximum when- 
ever practical, for it allows for die 
wear, often eliminates secondary op- 
erations, and therefore decreases unit 
osts 

On upset, a tolerance of about 1/64 
in. on dia or across flats can easily be 
held. If closer tolerances than this are 
required, the part can be trimmed 
Practical tolerances on the trimmer are 
on the order of +0.005 in. Here 
again, if the additional cost can be 
justified, grinding operation can be 
used to lower the limits, but it is not 
often that tolerances requiring such 
steps are necessary. 

There are other factors governing 
the design of a part that often deter- 
mine the success or failure of an appli- 
cation. These are as follows: 

1. Concentric formations are easier 
to handle than off-center or eccentric 
sections. This is more a statement of 
principle than of fact, for innumerable 
parts having eccentric cams, serrations, 
or sections are produced by cold head- 
ing, as shown in Fig. 5. 

2. Sharp corners are difficult to fill, 
ind always cause increased die mainte- 
nance. Generous radii should be pro- 
vided whenever possible. 

3. Oval or round shapes require less 
trimming than square or rectangular 
sections, because the upset is usually 
made cylindrical in the header and 
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later trimmed to shape, especially if 
the section is thin. 

4. Hollow upsets should be avoided 
if possible because a portion of the 
punch must protrude into the die, and 
therefore more tool maintenance is re- 
quired than for a simple shape. Also 
cracks tend to form around the edges 
of the recess. Clutch head screws are 
typical of parts in which recesses are 
formed; ordinary machine screws are 
easier to head. 

5. Lettering or embossing can be 
formed on the head, but also requires 
more expensive punches and more tool 
maintenance 

6. Large sections with a flat under- 
side should be formed with concentric 
ridges to increase ease of removal from 
the die. 

7. Long sections distort more dur- 
ing heat treatment, so tolerances should 
be specified only after considering the 
probability of distortion. Shorter 
pieces can in general be held to closer 
tolerances. 

8. Complex shapes can be formed 
easier from low carbon steel than 
from high carbon steel. Steel becomes 
more difficult to head as the amount of 
carbon is increased. 

9. Long extrusions should be 
avoided. Shanks on which the thread 
is to be cold formed are extruded to 
the pitch diameter of the thread, while 
extrusion is not necessary when the 
threads are cut. It follows that cut 
threads are recommended for long 
sections. 

SELECTION 


OF MATERIALS 


Some materials cannot be cold 
worked, and hence cannot be cold 
headed. Steels are generally limited to 
carbon contents of 0.45 or less. Non- 
ferrous metals such as silicon bronze, 


brass, bronze, and aluminum are satis 
factory, as are certain of the stainless 
steels and Monel. Almost any desired 
properties can be obtained in a part 
produced by cold heading, provided 
that the correct material is selected, and 
that the part is properly heat treated. 

With steel, the cost of the material, 
the cost of cold heading, and the main- 
tenance cost on the die increases with 
the carbon content. All steels over 
0.25C should be spheriodized to obtain 
uniform hardness throughout the sec- 
tion and to change the structure of the 
carbides to a spherical form, thus in- 
creasing the workability of the material 
and decreasing its tendency to split. 
By careful heat treatment, as much as 
80 percent of the structure can be 
changed to a spherical form. Such a 
change, however, requires a heat-treat- 
ing cycle so long that it is impractical 
A treating cycle of 8 hr—2 hr to heat, 
4 hr at heat, and 2 hr to cool—with the 
temperature just below or at the criti 
cal point is a common production cy 
cle. By this treatment, only 10 to 15 
percent of the carbides are spherio- 
dized, but this is sufficient to materially 
increase the ease of cold heading. 

If the heading operation is severe, 
the stock should be annealed and proc- 
essed prior to forming. For example, 
many fasteners are formed of AISI 
1018 steel. If the heads are recessed, 
the material often is first pickled, 
limed, and drawn oversize. It then is 
annealed, limed again, and drawn to 
finish-size. With this treatment, the 
stock is in a soft condition and is 
ready to head. Obviously, such treat 
ment is more expensive than the or- 
dinary treatment of cleaning, liming, 
and drawing, and therefore is only re 
sorted to for difficult operations 

If part specifications are severe, alloy 


steels can be used. One of the follow- 
ing types often is specified: molyb- 
denum steel AISI 4037 or AISI 4042; 
or chromium-nickel-molybdenum, AISI 
8630 or 8635. Any alloy steel can be 
upset if (1) it can be properly an- 
nealed and spheriodized and (2) if it 
does not work-harden rapidly. Stated 
another way, steels having a tensile 
strength over 80,000 to 90,000 psi or 
a Rockwell B hardness of 80 to 90 
are difficult to head and require spe- 
cial techniques. Nickel steel in the 
2300 series, and nickel-chromium steel, 
in the 3100 series are other common 
alloy steels used for cold heading. 
Stainless steels can be cold-headed, 
but they react somewhat like a high 
carbon steel, especially if high in 
chromium (18 percent ) or manganese 
(1.5 percent) and may cause trouble 
during heading. A plain chromium 
steel (11.5 to 13.0 percent chromium) 
is satisfactory. Free machining stain- 
less steels will not stand as much re- 
duction without splitting 
Aluminum—2S, 3S, 17S, 24S, and 
53S—may be cold headed. Monel can 
be upset and cold worked. Magnesium 
is not practical as yet for cold-heading 
Both screw brass, with a 63 percent 
copper content, and cartridge brass, 
with a 70 percent copper content, are 
widely used. Parts made from this 
stock include recessed head screws, ex 
truded tubular rivets, washer head 
screws, and similar items. However, 
silicon bronze, is recommended for 
parts that are subjected to heavy loads 
in service because it exhibits less tend- 
ency toward stress corrosion cracking 


Epiror’s Note: The editors wish 
to acknowledge the help received from 
Russell-Birdsall & Ward, who supplied 
all illustrations and data for this article 





Stabilization System Reduces Rolling Motion of Ships 


STABILIZATION SYSTEM 
designed to reduce the rolling motion 
of vessels by 80 percent is being sub- 
jected to extensive sea tests at the 
Naval Shipyard, Norfolk, Virginia. A 
prototype of the system has been in- 


A NEW SHIP 


stalled aboard the USS Peregrine, 
large minesweeper, which will test its 
effectiveness in rough weather at sea. 
Naval ordnancemen and engineers 
point out that accuracy of weapons 
would be greatly improved by the 
more stable firing platforms offered 
by a successful stabilizer. Carrier land- 
ing operations would be simplified, 
and the discharge of cargo and troops 
in open seaways, with the vessel at 
anchor, would be expedited. 
DECEMBER, 
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Operating on a _ counter-balance 
principle, this ‘‘activated tank’ sys- 
tem consists of two pairs of large 
tanks mounted on opposite sides of 
the ship. The bottoms of the tanks, 
each half filled with ballast water, are 
connected athwartships by transfer 
ducts. 

Powerful,  electronically-controlled 
impellers automatically pump water 
back and forth to counter-balance the 
ship's rolling motion. Actually the 
motion is corrected just as it com- 
mences. The electronic equipment de 
tects the roll at a very early stage, im 
mediately producing a signal to ac 
tuate the pumping equipment. The 
pumping is accomplished with two 
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large variable pitch propellers in the 
transfer ducts near the bottoms of the 
tanks. 

The system can be installed on a 
new vessel with an addition in weight 
of about one percent of the ship's 
displacement and would require only 
two percent of the ship's propulsive 
yower. Cost of the installation would 
»e about three percent of the present 
overall figure. 

The Peregrine’s temporary installa- 
tion of the stabilizing gear was at- 
tached outside the hull to minimize 
structural changes on the ship. Should 
the method prove successful, the anti- 
rolling tanks would be built into the 
vessels’ hull adjacent to the shell 
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Oldsmobile Div., General Motors Corp. 


Fig. 1—Full-pressure lubrication system of Oldsmobile “Rocket” engine. Oil from gear-type pump is supplied under pressure to 


oil galleys in right and left banks of the engine, from which it is distributed to the main bearings, and hydraulic and other parts. 


Oiling Devices and Lubricating 


Systems for Journal Bearings 


This concluding article in a series on journal bearing lubrication 
distinguishes between metering lubricators and circulating 


systems. Design of devices for supplying lubricant to a bearing. 


A. E. ROACH and C. B. GRIFFIN 


Research Laboratories Division, 


IDEAL BEARING LUBRICATION means 
that bearing surfaces are at all times 
completely separated by hydro- 
dynamic oil film, making for mini- 
mum wear and friction. There are 
three factors essential for the forma- 
tion and maintenance of such oil 
films: (1) The operating conditions 
must be favorable to hydrodynamic ac- 
tion; (2) the oil must be properly dis 
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tributed inside the bearing; and (3) 
the quantity of oil supplied to the 
bearing must be sufficient to form a 
complete film and remove sufficient 
heat to maintain a reasonable operat 
ing temperature 

As discussed in the first article in 
this series (page 126, October 1949 
issue of PRopUCT ENGINEERING), a 
criterion for the suitability of bearing 
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operating conditions is provided by the 
nondimensional parameter pp N/p, 
where p is absolute viscosity of the 
oil film, N is the journal speed, and 
p is the unit load on the bearing. 
When the value of » N/p is large, 
hydrodynamic action will, in general, 
be saisfactory When pe N /p is small 
(the limiting low value depending on 
the smoothness of the bearing  sur- 
faces), hydrodynamic action will not 
be obtained 

It was shown in the second article 
(p.110, Nov. PRopucT ENGINEERING) 
that satisfactory distribution of oil in- 
side the bearing depends on proper 
location of the oil-inlet hole, and that 
grooves are sometimes beneficial. The 
essential consideration regarding oil- 
inlet holes and oil grooves is that they 
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should not destroy or reduce the pres- 
sure of the load-supporting oil film. 


Quantity of Oil Required for 


Satisfactory Bearing Performance 


There are a number of formulas for 
computing the approximate quantity 
of oil required for pahdunens Gustin 
performance (see PRopuct ENGI- 
NEERING, October, 1948, page 154). 
A preliminary solution can be simply 
obtained by considering the quantity 
of oil flowing through the clearance 
space on both sides of a concentric 
journal bearing that is supplied with 
oil through a 360-degree central cir- 
cumferential groove: 


trDP,c 
24 Lu 


where OQ is the total flow rate in cu in 
per min, D is the bearing diameter in 
in., P, is the oil inlet pressure in psi, ¢ 
is the diametral clearance in in., L is 
the bearing length in in., and ,» is the 
viscosity of the oil film in lb-min/sq 
in. units. 
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Lubricating Devices 


Table I lists the principal lubricat- 
ing devices available to the design 
engineer. They are of two general 
types: (1) Metering lubricators, and 
(2) circulating systems. The meter- 
ing-type lubricator is conservative in 
principle, delivering to the bearing a 
small, accurately metered quantity of 
oil barely sufficient for lubrication re- 
quirements. With such devices an ex- 
cess of oil for cooling can be provided 
only with difficulty; therefore, they are 
applicable only to lightly loaded, slow 
speed bearings in which the rate of 
heat generation does not exceed the 
natural radiating capacity of the bear- 
ing structure. Their use generally re- 
sults in an insufficient supply of oil to 
the bearing, keeping it in a semi- 
starved state, with partial-film friction. 

Circulating systems, on the other 
hand, are designed to deliver a copious 
supply of oil for lubricating and cool- 
ing the bearing, the excess oil being 
recovered in a reservoir and circulated 
back to the bearing. Circulating sys- 
tems provide the only reliable means 
of lubricating and cooling heavily 
loaded, high speed bearings. Their 
higher initial cost will generally be 
justified by the economies resulting 
from reduced friction and longer life 
of the bearing. 


Metering-Type Lubricators 


OILLEsS BEARINGS. The so-called “‘oil- 
less” bearings are used where operat- 
ing conditions are not severe or where 
lubricant supply is difficult to main- 
tain by other methods (see Fig. 2). 
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Table I—Lubricator Selection 


Type of Usual Usual 


Type of Lubricator Type of Friction 


Metering Lubricators 

Oilless bearing Usually partial- 
film 

Hand-oiled bearing | Dry to full-film 

(highly variable 

Drop-feed oiler Partial-film 


Bottle oiler Partial-film 


Siphon-wick oiler Partial-film 


Absorbent pad oiler, Partial-film Open 


Bottom oiler Partial-hlm 
Circulating Systems 
Ring oiler Full-flm 


Full-film 


Bath oiler 


Gravity circulation | Full-film 
Pressure circulation) Full-film 


Bearing 


Complete | No limitation 


Complete 


Complete 


Partial 


Complete 
Partial 


Complete 
Complete 


Load Direction Bearing Direction 


No limitation 


Complete | Lower bearing half} No limitation 


only | 
Complete , Lower bearing half| Horizontal only 
only 
Lower bearing half; Horizontal only 
only | 
Lower bearing half} Horizontal only 
only 
Lower bearing half} Horizontal only 
only 
Upper bearing half} Horizontal only 


only 


Lower bearing half} Horizontal only 
only 

Upper bearing half} Horizontal only 
only 

No limitation 

No limitation 


No limitation 
No limitation 





Such bearings are made of a porous 
mass of metal particles which are 
briquetted, sintered, and impregnated 
with oil. The porosity ranges from 5 
to 30 percent by volume, depending 
on the oil-retaining and physical prop 
erties desired. Where loads are light 


and operating temperatures low, such 
bearings function satisfactorily with 
no external source of lubricant, since 
internally stored oil is automatically 
metered to the bearing surface accord 


bearing tem 


ing to the demands of 


perature. Where a conventional ex- 
ternal source of oil is desired, ad- 
vantage can be taken of the filtering 
properties of the bearing as oil flows 
from the reservoir through the minute 
pores of the bearing to the shaft. Fric- 
tional and load-supporting character- 
istics of powdered-metal bearings vary 
widely; manufacturers should be con- 
sulted for application recommenda- 
trons 

Porous bearings impregnated with 
graphite or other solid lubricants are 





Moraine Products Div., General Motors Corp 


Fig 2—Self-aligning powdered metal or “oilless’” bushing used on a small motor. 
Lubrication is supplied either by original impregnation of oil in the bearing or by 
surrounding oil-soaked felt, in which porous structure of bearing acts as a filter. 


1949 


113 


available for applications where the 
temperature is too high or too low to 
permit the use of oil or where bear- 
ings are submerged, necessitating an 
insoluble lubricant. 


HAND OILING. Hand oiling is the 
least reliable of all methods of lubrica- 
tion. Hand oiled bearings are almost 
always either under-lubricated or over- 
lubricated. Under-lubrication causes 
wear and increases the likelihood of 
bearing seizure Over-lubrication 
wastes oil, may spoil products and 
create a fire hazard. 


DRoOp-FEED OILERS. The common 
drop-feed oiler, Fig. 3A, consists of a 
cup or reservoir for oil, an adjustable 
needle valve for regulating the quan- 
tity of oil supplied to the bearing, a 
snap lever for starting and stopping 
the feed without disturbing the ad 
justment of the needle valve, and a 
sight glass to permit visual observation 
of the rate of flow. Drop-feed oilers 
are available in a range of sizes; in 
conventional designs, the rate of oil 
feed can be varied up to about 100 


drops per min, by adjustment of the 
needle valve. Rate of feed, however, 
is not uniform, decreasing slightly 
with reduction of oil level in the cup, 
and increasing rapidly with increase in 
oil temperature. Constant-level devices 
are not widely used. In general, the 
field of application of drop-feed oilers 
is limited to lightly loaded, slow-speed 
horizontal bearings where the load is 
on the lower bearing half only and the 
oil consumption is not high. Specific 
information regarding rates of feed 
for various commercial oilers should 
be obtained from the manufacturers 


SIPHON-WICK OILERS. The siphon-wick 
oiler operates on the familiar principle 
of capillary action which depends on 
surface tension of the oil and “‘lifting’’ 
characteristics of the wick material 
The usual construction is shown in 
Fig. 3B. Rate of oil delivery to the 
bearing can be varied by proper selec- 
tion of the wick or by clamping the 
wick at a point between the reservoir 
and the delivery end, to ‘choke’ the 
flow. Oil delivery is not uniform, and 
varies with change in reservoir oil 


level, as shown in Fig. 3B. The reser 
voir should therefore be wide and 
shallow, to maintain a relatively con- 
stant level. 

Siphon oilers are not automatic— 
they will continue to deliver oil to the 
bearing so long as there is an oil 
supply in the reservoir, whether the 
bearing is running or standing still. 
The usual method of stopping the 
oiler is to remove the wick. 

A wide variety of wick materials 
are available. The basic requirements 
for a wick are high absorption ca 
pacity, low ash content to minimize 
glazing, and acid neutrality to prevent 
corrosion of adjacent metal parts and 
deterioration of the oil. The best wicks 
are wool, in the form of yarn and felt 
BOTTLE OILERS. The so-called bottle 
oiler, Fig. 3C, consists of an inverted 
oil-reservoir bottle with a threaded 
neck, a shank that fits into the bearing 
housing, and a brass or soft steel feed 
spindle that rests on the journal. As 
the journal rotates, the bearing be- 
comes warm, heat is transmitted 
through the spindle to the air above 
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Fig. 3—Metering-type lubricators: A, drop-feed oiler; B, siphon-wick oiler, and curves showing 
length on wick feed rate; C, bottle oiler; D, absorbent pad oiler; E, bottom oiler. 
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the oil in the bottle, the air expands 
and forces oil to creep slowly down 
the spindle to the bearing. To provide 
the necessary air space, the oiler 
should not be more than three-quarters 
full of oil. 

Some vibration of the journal, caus- 
ing an oscillating motion of the spindle 
and permitting air to enter the bottle, 
is necessary for proper functioning of 
the oiler. Although changes in tem- 
perature and pressure cause consider- 
able irregularity in the working of the 
bottle oiler, it can be used on lightly 
loaded, slow-speed horizontal bearings, 
where oil consumption is relatively 
low. An advantage is that the glass 
bottles also permit visual observation 
of the oil level. 


ABSORBENT PAD OILER. This type of 
oiler, Fig. 3D, consists of a felt pad 
that rides against the journal; it sup- 
plies oil and distributes it uniformly. 
Rate of delivery is a maximum when 
the pad is new and saturated with oil. 
The delivery decreases after saturation 
but can be maintained by replenishing 
the pad with a pect tor g or wick 
oiler. Absorbent pad oilers are suit- 
able for long, open-type bearings that 
do not require an unusually large oil 


supply. 


BoTTOM OILERS. In the bottom oiler, 
Fig. 3E, the oil reservoir is located be- 
low the journal; oil feeds upward by 
capillary action through a pad of ab- 
sorbent packing that is pressed against 
the lower side of the journal. The 
absorbent packing must be at all times 
in contact with the journal, and the 
oil level must not be more than two 
or three inches below the journal. The 
best packing is wool waste yarn, or 
felt. Cotton packing tends to glaze 
and lose elasticity in service. Rate of 
oil delivery to the bearing decreases 
with reduction in oil level and with 
decrease in the cross-sectional area of 
the packing. This type of oiler is used 
in partial bearings such as railway car 
journal bearings. 


Circulating Systems 


RING OILERS. The ring oiler is a self- 
contained, automatic circulating oiling 
system that delivers a copious supply 
of oil for lubricating and cooling a 
bearing, when used in the range of 
speeds for which it is designed. A 
conventional ring oiler is shown in 
Fig. 4. The upper half of the bearing 
is cut away to accommodate a ring that 
rides on the journal, the lower portion 
of the ring ring dipping into an oil reser- 
voir. e journal turns, the 
ring rotates with it and carries a con- 
tinuous film of oil from the reservoir 
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Fig. 4—Conventional oil- “ring bearing: Upper half of the bearing is grooved to 
le 


accommodate a ring that ri 


to the journal which then carries it 
into the bearing, and the excess drains 
back into the oil reservoir. The quan- 
tity of oil supplied to the bearing de- 
pends on the speed of ring =— 
effectiveness of the transfer process 
between ring and journal, ring and 
journal proportions, and viscosity of 
the oil. 

Propulsion of the ring through the 


s on journal; 


bottom of ring dips into oil reservoir. 


oil reservoir depends on drag of the 
journal surface operating on the inner 
surface of the ring. This drag is 
normally transmitted to the ring 
through a separating oil film and is 
viscous in character; however, it is 
possible to design the ring’s inner sur- 
face to cause the intervening oil film 
to break, thus obtaining more positive 
contact. Propulsion of the ring is re- 
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Fig. 5——Effectiveness of oil transfer from the ring to the journal depends on: (A) 


ability of journal to retain oil; 
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and (B) character of inner surface of the ring. 
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Fig. 6—Constant level ring oilers are used when quantity of oil 
picked up by the ring is affected by the oil level in the reservoir. 
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Fig. 
types for journal bearings 


sisted by viscous drag on the ring as it 
passes through the oil reservoir and by 
the unbalanced weight of oil adhering 
to the rising half of the ring 

Effectiveness of the transfer of oil 
from the ring to the journal depends 
on the ability of the journal to retain 
the oil. Such oil can be transferred by 
gravitational flow from the sides ot 
the ring, or from the inner surface of 
the ring, by extrusion and adhesion 
At low journal speeds, the principal 
source of oil is from the sides of the 
ring. At higher speeds, centrifugal 
forces resist the transfer of these side- 
wall films, and as shown in Fig. 5A, 
the transferred oil consists almost et 
tirely of that acquired by adhesion 
from the inner surface of the ring 

At low journal speeds, when side- 
wall films are the most important 
source of oil for the journal, the quan- 
tity of oil available for transfer is 
roughly proportional to the radial 
thickness of the ring. At higher jour- 
nal speeds centrifugal forces effec 
tively prevent the transfer of side-wall 
films; thus, the advantages of large 
radial thickness are lost and transfer 
is proportional to ring width. At all 
speeds, thickness of the oil film on the 
ring is a function of the relative curva- 
ture of the ring and the journal. The 


116 


—Bath oiler is one of the most efficient and economical 
Journal picks up needed oil in bath. 


Fig. 8 


smaller the ratio of ring diameter to 
journal diameter, the greater the thick 
ness of the oil film available for trans- 
fer to the journal 
diameter is 1} 
diameter 


Generally, ring 


to 2 times the journal 


The character of the inner surface 


of the ring also has an important ef- 
fect on the performance of ring-oiled 
bearings. Grooving the inner surface, 
Fig. 5B, improves propulsive condi- 
tions, prevents extrusion of oil at the 
sides, and provides a thick oil film for 
contact with the journal at the point of 
oil transfer. 

The quantity of oil — up by the 
ring is only slightly affected by the oil 
level in the reservoir, as long as the oil 
is high enough for the ring to pass 
through it. Constant level devices, as 
shown in Fig. 6, are sometimes used 
These operate on the liquid-seal prin- 
ciple, feeding only when the oil level 
in the reservoir is low enough to per- 
mit air to enter the bottle. Flow from 
the bottle ceases when the reservoir oi! 


reaches a pre-determined level at which 
the liquid seal is reestablished 

The quantity of oil 
can carry to the journal decreases with 


that the ring 
reduction in oil viscosity. Since vis 
cosity decreases with increase in tem- 
perature, any increase in bearing tem- 


Gravity circulating system is used where a large vol- 
ume of oil is required for cooling as well as lubricating. 


perature will result in reduced oil 
delivery and diminished cooling of the 
bearing. This characteristic of the 
ring oiler makes it unsuited for severe 
applications in which oil requirements 
for cooling greatly exceed the require 
ments for lubrication 

For very large slow-speed bearings, 
the solid ring is sometimes replaced by 
in endless chain which has greater oil- 
carrying capacity and greater arc of 
ontact with the journal. At high 
speeds centrifugal force causes the 
chain to form a circle which reduces 
the arc of contact and throws oil from 
the chain 


BATH OILERS. One of the most eff- 
cient and economical oilers for journal 
bearings is the bath oiler, Fig The 
journal is immersed in the oil reser- 
voir or bath, picking up as much oii 
as it needs for lubrication and cooling 
is it rotates through the bath. Delivery 
is virtually independent of the oil level 
in the reservoir, as long as the journal 
actually touches the oil, but decreases 
with increase in temperature, 
viscosity is reduced. 

Since the bath oiler is applicable 
only to partical bearings, it is rarely 
used for journal bearing lubrication in 
commercial machinery; it is most use- 


since 
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ful for lubricating thrust bearings, 
gears, and chain drives. Where tem- 
perature conditions require, the bath 
can be cooled by circulating cold water 
or other coolant through coils sub- 
merged in the bath. A disadvantage 
of the oil bath is that the journal tends 
to churn the oil at high speeds, causing 
foaming and leakage. This can be 
remedied by adding anti-foaming 
agents to the oil. 

A modification of the bath oiler con- 
sists of a 360-degree journal bearing 
with its lower half perforated to per- 
mit entry of oil. This arrangement 
makes it possible for the bearing to 
sustain reversals in load direction, but 
the load carrying capacity of the lower 
half is much smaller than the upper 
half. 

A collar rather than the journal 
picks up oil from the bath in another 
modification. The oil is wiped off th 
collar with metal scrapers or felt 
wipers which also serve to distribute 
oil along the bearing. Since cen- 
trifugal forces prevent the flow of oil 
from collar to journal at high speeds, 
the collar oiler is limited to relatively 
slow speed applications, using fairly 
viscous oil. 


GRAVITY CIRCULATION. Gravity cir- 
culating systems are used where reli- 
able lubrication is essential, and where 
heat generated in the bearing requires 
a large volume of oil for cooling as 
well as for lubrication. In a typical 
gravity system, Fig. 8, oil is delivered 
to the bearings from an overhead tank. 
The tank must be located at a sufficient 
height above the bearings to provide 
the required delivery pressure. The 
tank capacity should be large enough 
to permit the oil to rest momentarily 
and allow any air that it may contain 
to escape. It is recommended prac- 
tice to make the tank with a conical 
or sloping bottom so that sediment 
and water can be drawn off. For the 
same reason, the main oil takeoff line 
should be raised above the bottom of 
the tank. The tank can be equipped 
with a float alarm to warn operating 
sai when the oil supply falls 
yelow a safe level. 


PRESSURE CIRCULATION. Pressure cir- 
culating systems are similar to gravity 
systems, except that oil is delivered to 
the bearings under direct pump pres- 
sure. As shown in Fig. 1, full-pressure 
lubrication system of the new Oldsmo- 
bile engine supplies oil to the main 
bearings, the five bearings on the cam- 
shaft and the hydraulic valve lifters. 

The capacity of the system should be 
large enough to prevent too frequent 
recirculation of the oil, and to allow 
entrained air to separate from the oil 
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Table If—Oil Deterioration in Circulating Systems 


Type of Deterioration 


Sludging 


Varnish 


Emulsification 


Acid Formation 


Foaming 


Solid Impurities 


Reduced Viscosity 


Increased Viscosity 


| Dirt, rust, 
scale, carbon 


Corrective Factors 
Cause in Design of System 


Oxidation and 


Prevent intrusion of air; use 
moisture 


moderate rate of circulation; 
use strainers, filters, or cen- 
trifuges; periodic inspection 
and reconditioning or re- 
newal of the oil. 


Oxidation and 


Keep maximum temperature 
high temp. 


low. 
Moisture Prevent water intrusion; pre- 
vent agitation and splashing 
in settling tanks; install de- 
humidifiers in tanks. 


Oxidation and | Same as for “Sludging.” 
catalysis 


Aeration Prevent air leakage into 
pump; keep up oil level; use 
vents; prevent excessive agi- 
tation and splashing; make 
oil lines large? 


Install and use strainers or 
centrifuges. 

Heat Use oil coolers; keep rate of 
circulation low in system, 
keep rate of circulation high 
through bearings and high- 
temperature areas. 

Same as for “sludging”’; peri- 
odic inspection and recon- 


Oxidation and 
distillation of 


Corrective Factors 
in Selection of Oil 


Use oxidation inhibi- 
tors and detergents. 


Use 


tors. 


oxidation inhibi- 


Use oxidation inhibi- 
tors. 


Use anti-foaming 
additives 


Use oxidation inhibi- 
tors and detergents. 


Use high viscosity — 
index otls 


Use oxidation inhibi- 
tors 


light fractions 


ditioning of the oil. 





in the sump tank. Coolers may be nec 
essary tO maintain proper oii viscosity 
if the natural radiating capacity of the 
system is insufficient. 

In stationary installations, it may be 
economical to use purifiers. The pump 
should have a capacity sufficient to 
handle a considerable excess of oil 
over the minimum requirement. By 
regulating a relief valve to by-pass 
excess oil back to the sump, practically 
any desired pressure or volume of oil 
can be supplied to the bearings. 

Pressure circulating systems and 
gravity circulating systems are not 
completely free of ‘‘troubles.”” These 
are not inherent in the systems but 
result from severity of the applications 

where the oil is required to carry 
away large amounts of frictional or 
conducted heat from the bearings. 
Further difficulties result from oil 
picking up dirt and other foreign sub- 
stances, which are frequently oxida- 
tion catalysts. The combination of 
heat, foreign particles, and entrained 
air and moisture results in oxidation, 
emulsification, and sludging of the oil. 


The deleterious effects of severe 4a 
erating conditions on the oil can 
corrected by careful design of the cir- 
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culating system and by proper selection 
of lubricants. Table II lists the prin- 
cipal factors in oil deterioration, their 
causes, and some means of preventing 
their occurrence. 
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How to Obtain Constant Speed 


ACCURATE METHODS for controlling constant speed de- 
vices operating at extremely low linear speeds (less than 
1 in. per sec) are the basis of the development of a slow 
speed photographic recording machine. Attainment of con- 
stant linear velocity has presented a problem in the record 
ing art since Edison invented the phonograph. The 
rigorous analysis of constant speed regulation—presented 


on the following pages—was made necessary by the re- 
quirements of geophysical exploration, in which time of 
arrival of seismic waves, excited by explosives, must be 
accurately recorded. The accuracy of the recorded informa- 
tion depends on the linear velocity of the medium, which 
is a function of the speed regulation of the drive mechanism. 

At angular velocities below 10 rpm (1 in. per sec linear 





METHOD |! 


SPEED REGULATION: Excellent—most constant speed device in re 
cording industry. Accuracy, 0.02 percent 
SYNCHRONISM 
belt. 
REFERENCE STANDARDS 
Primary—tuning fork; accuracy, 1 part in 500,000 
Secondary—synchronous motor; accuracy, 1 part in 50,000 
Erecrs CONTRIBUTING TO ERROR 
Primary—flywheel bearing rumble; flywheel oscillation 
Secondary—synchronous motor bearings; standard frequency 
source; synchronous motor angular error; bearing eccentricities 
SIZE AND WEIGHT: Flywheel effect demands prohibitive mass 
NECESSARY SERVICING IN FIELD: Replacing string belt; electronic 
components; bearings; lubrication 
MANUFACTURING DIFFICULTIES: Few. 
REMARKS 


Not exact, since there is some slippage in string 


Used in recording to generate constant frequency tone of 0.05 percent 


Flywheel with capstan string—drive from synchronous motor. 


Flywhee/ 
j 


Standard frequency source 


4 
Reference 
standard 


Generator 


—~ 
WY OF 





accuracy. 





METHOD 2—Magnetic low pass torsional filter with worm gear reduction from synchronous motor. 


accuracy 0.01 


percent 


SPEED REGULATION: Excellent 
SYNCHRONISM: Exact with secondary standard 
REFERENCE STANDARDS 
Primary—tuning fork; 1 part in 
Secondary—synchronous motor 
EFFEcts CONTRIBUTING TO ERROt 
Primary—flywheel bearing rumble 
filter characteristic. 
Secondary—standard frequency 
ity; bearing eccentricities ; 
motor angular error. 
Size AND WEIGHT: Appreciable flywheel weight and size 
10 in. dia and 35 lb for 1 cycle low frequency cutoff. 
NECESSARY SERVICING IN FIELD: Electronic components ; lubrication 
MANUFACTURING DIFFICULTIES: Precision cone type gear; magnetic filter symmetry 
REMARKS 
tion with the 
gear 


$00,000 


accuracy, 1 part in 50,000 


flywheel oscillation W pass 


urce; reduction gear eccentric- 
1 eccentricities; synchronous ¥ 


magnetic hiter 


about 


precisi 


hystereisis effect compliance of the magnetic low pass filter to provide superior 


IS EXpensive 


Used in optical dial division to divide circle accurate to 0.01 percent. Eddy current effect damping 





n bearings 
can be used in combina- 


filter characteristic. Loaded cone type worm 








Method 3—Flywheel—rim drive by roller in magnetic circuit from gear reduction and 


Fair 


t syncnti 


SPEED Ret accuracy 0.2 
SYNCHRONI 


REFERENCE STANDARDS: Timit 


LATION 
cM: N 


percent 
nous because of slippage 


g track necessary 


synchronous motor 





RROR 





EFFECTS CONTRIBUTING TO | 
Primary—wear of roller; flexu 

Second 

Size AND WEIGH1 r able size and weight. 

NECESSARY SERVICING IN FIELD: Lubrication of drive components 

MANUFACTURING D1FFICULTIES: Precision gears; precision bearings. 

REMARKS: Simple and effective low pass filter action of rim driv 

nd eccentrici 


irons out gear ripple 


iry—gear ntricities 


sreci 


ities 
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Motion Below 10 


speeds), a desired percentage accuracy of speed regulation 
is much more difficult to maintain than at comparatively 
high speeds. One reason for the difficulty can be attributed 


WILLIAM HOTINE 


Rpm Potter Instrument Company 

is the constant frequency signal broadcast by the National 
Bureau of Standards. This signal has an accuracy in the 
order of one part in 50 million. All of the techniques 


to the decreasing flywheel effect. 

Another limitation in obtaining speed control at low 
velocities is created by the accuracy of frequency or time 
standards. The most accurate practical reference standard 


listed are based, directly or indirectly, on this standard 

In the following list of constant speed control techniques, 
it should be noted that the most inaccurate method is the 
one utilizing a mechanical drive. 








METHOD 4—Synchronous friction drive. Servomechanism adjusts variable 


Cone-type fristion drive 
ratio friction drive to be in synchronism with reference gears. 





SPEED REGULATION: Good 
SYNCHRONISM 
in 1,000. 

REFERENCE 


accuracy 0.1 percent. 
In synchronism with secondary standard within 1 part 





Cam on 
pinion 
gear- 


STANDARDS 
Primary—synchronous motor 
Secondary—reference gears 
EFFECTS CONTRIBUTING TO ERROR 
Primary—bearings; gear eccentricities 
Secondary—friction drive eccentricity; synchronous motor 
Size AND WEIGHT: Fairly bulky. 
NECESSARY SERVICING IN FieELp: Lubrication of drive components. 
MANUFACTURING DiFFICULTIES: Precision machining required; precision 
gears; precision bearings. 
REMARKS: Quick starting. 


Cam 
follower 

pin a 
i 


-Reference gear 








Reference 
piniori, 
can rotate 
on shaft 


m\ 
4 


‘ 
Worm gear reduction 


_- Bellows 
coupling 











Standard 


Syn 
frequency 


motor 











Ke 


High torque. 








METHOD 5—Electronically controlled d-c motor. Optical pickup of mechanically generated rotating 
standard frequency record compared with reference standard frequency regulates d-c motor current. 


SPEED REGULATION: Excellent—accuracy 0.01 percent 
SYNCHRONISM: In synchronism with standard to mechanical accur- 
acy of optical tone generator. 
REFERENCE STANDARDS 
Primary—tuning fork; accuracy 1 part in 500,000. 
Secondary—tone generator; mechanical accuracy 1 part in 10,000. 
EFFECTS CONTRIBUTING TO ERROR 
Primary—tone generator segment spacing accuracy and uniform- 
; temperature effects 
Secondary—d-c motor bearings; d-c motor commutation; resolu- 
tion of optical system; time constants of masses and regulating 
circuit. 
SizE AND WEIGHT: Light and compact 
NECESSARY SERVICING IN FIELD: Motor Brushes; electronic com- 
ponents. 
MANUFACTURING DIFFICULTIES 


ity 








Manufacture of mechanical tone generator to required tolerance; low inertia d-c motor. 





METHOD 6—Magnetic recording controlled motor. Standard frequency is magnetically recorded on ferro-magnetic 
material. Picked up 360 deg out of phase and applied to phase comparator, d-c output of which regulates motor speed. 


Excellent 
Synchronous. 
STANDARDS 
Primary—tuning fork; accuracy 1 part in 
Secondary—tone frequency recorded 
EFFECTS CONTRIBUTING TO ERROR 
Primary-—definition of magnetic aperture and of ferro-magnetic 
material; main bearing eccentricity 
Secondary— temperature. 
SIzE AND WEIGHT: Fairly bulky. 
NECESSARY SERVICING IN FIELD 
MANUFACTURING DIFFICULTIES 
REMARKS 
sumption 


SPEED REGULATION 
SYNCHRONISM 
REFERENCE 


accuracy, 0.01 percent Thin non-magnetic 
disk with plated 
iron on edge 

$00,000 } 








Mainly electronic. 
High precision machining 
Very elaborate electronic equipment—high power con 


Record -erase 








continued on next page) 
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How to Obtain Constant Speed 








Motion Below 10 Rpm (continued) 


Source 


' . ae : é ---— Relief va/v 
METHOD 7—Oil dashpot—falling mass controlled by oil viscosity. ; oe en aee 








. Capi llar 
SpEeD ReEGt LATION Poor—accuracy 2 percent. leak ¥ 
SYNCHRONISM: Not synchronous. 
REFERENCE STANDARDS: Timing track necessary 
EFFECTS CONTRIBUTING TO ERROR ’ 
Primary—Variation in oil viscosity; temperature; friction, vibration 
lence. 
Secondary—wear. 


aaqjustment 
“-R 

















Plunger 





Size AND WEIGHT: Small and compact Dashpot--->bt- 
NECESSARY SERVICING IN FIELD: Little Silicone 


' ’ or! 
MANUFACTURING DiFFICULTIES: High precision fits and fine finishes on some 4 
components. 








REMARKS: Viscosimeter art applies. Not used at present in high precision timing 





METHOD 8—Magnetic dashpot—falling mass controlled by hysteresis and eddy current effects. 
Sprep REGULATION: Fair—accuracy 0.2 percent 
SYNCHRONISM: Not synchronous 
REFERENCE STANDARDS: Timing track necessary 
Errects CONTRIBUTING TO ERROR 
Primary—control voltage; vibration; 
friction. 
Secondary—flexure; windage 
SizE AND WEIGHT: Small and compact 
NECESSARY SERVICING IN FIELD: Little 
MANUFACTURING DiFFICULTIES: High pre- 
cision machining; uniformity of cylinder 
material important. 
REMARKS: Considerably superior to oil dash 
pot Inverse feedback used to improve 
linearity. 























METHOD 9—Lathe—moving element driven by screw from synchronous motor. 


SPEED REGULATION: Poor—accuracy 2 percent 
SYNCHRONISM: Not exact, affected by n 
chanical non-linearity 
REFERENCE STANDARDS 

Primary—tuning fork; accuracy 1 
$00,000 


Secondary—lead screw 
in 50,000 








Synchronous Standard 

Errects CONTRIBUTING TO ERROR 

Primary—backlash and wear in guides 
nuts; thrust bearing; play in bearing; non 
linearity of screw; wear on screw; variable 
friction; temperature effects. 

Secondary—synchronous motor bearings 
standard frequency source synchronous 
motor error. 





motor frequency 





























SIzE AND WEIGHT: Small—compact drive mechanism. Synchronous n 


NECESSARY SERVICING IN Fietp: Lubrication of drive components 
MANUFACTURING DiFFICULTIES: Very high precision fits and fine 
pensation construction 


to override V ariable load 


hnishes precision Dearings, temperature con 


REMARKS Best lead screw manufacturing practice introduces errors up to 0.01 percent 
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METHOD 10—Galvanometer—mirror driven by moving coil. 


SPEED REGULATION: Poor—accuracy 0.5 





percent. 

SYNCHRONISM: In synchronism with sec- 
ondary standard, within 1 part in 5,000. 
REFERENCE STANDARDS: Timing track neces- 


Shaper 
amplifier 











Sweep Standard 
amplifier frequency 














sary. 

Errectrs CONTRIBUTING TO ERROR 
Primary—non-linear magneto-motive tor- 

que; non-linear shaper amplifier; variable 

friction in bearing; play in bearings; flex- 

ure; windage, optical amplification. 
Secondary—Standard frequency source. 








SIZE AND WEIGHT: Small and compact; may 
require much electronic equipment and serv- 
ice, 

NECESSARY SERVICING IN FiELD: Electronic 
components. 

MANUFACTURING DirFicuLtigs: High pre- 
cision required; delicate assembly 
REMARKS: Small mechanical errors in mov- 
ing system multiplied by optical system. 
Optical dithculties. Electronic difficulties 








METHOD 11—Flectrostatic voltmeter—mirror driven by moving vane. 





SPEED REGULATION: Poor—accuracy 0.5 

percent 

SYNCHRONISM: In synchronism with sec- 

ondary standard within 1 part in 100. 

REFERENCE STANDARDS: Timing track neces 

Sary 

Errects CONTRIBUTING TO ERROR 
Primary—Vibration; flexure; windage. 
Secondary—standard frequency source; 

linearity of variable voltage. 

Size AND WEIGHT: Fairly bulky. 

NECESSARY SERVICING IN FIELD: Electronic 





_- Plea 


_- Mirror 


oe  w—— Motion 


eZ 
Electrostatic 
plates 








only. 


MANUFACTURING DiFFICULTIES: High pre- 
cision and delicate workmanship required. Shaper 


REMARKS: Would need to be carefully amplifier and 


rectifier 
handled. Small errors in moving system 2s e 


multiplied by optical system. Optical diffi- 
culties 





t 

















Variable a-c 
voltage 

















Standard 


frequency 








METHOD 12—Cathode ray recorder, flying spot type—raster (scan pattern) embody- 
ing desired line pattern intensity modulated by control grid of cathode ray tube. 


SprED REGULATION: Good—accuracy 0.1 percent. 
SYNCHRONISM: Exact with secondary standard. 


REFERENCE STANDARDS 





Primary—tuning fork 
Secondary—sweep circuit. 


EFFecrs CONTRIBUTING TO ERROR 








Primary—non-linearity of sweep; sta- 
bility of sweep components; thermal sta- 
bility of cathode ray tube 

Secondary—halation on cathode ray tube 
face; spot size; optical system. 


SizE AND WEIGHT: Bulky and heavy 


NECESSARY SERVICING IN Figtp: Electronic 
only. 


MANUFACTURING DiFFICULTIES: Linear 
sweep; cathode ray tube spot size; halation. 


REMARKS: Unaffected by vibration; non- 

















linearity may cancel out if same sweep is Signal Scanning 
used for playback amplifier amplifier 





| 


Sweep 
generator 


po 


Standard 
frequency 
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Fig. 1—Circuit and arrangement of the major component parts 
of the Reflectogage used for testing and measuring materials. 


Fig. 2—Testing a laminated steel shear blade for any areas where 
incipient separations may exist in bond after welding 


Supersonic Resonance Testing 


Basic principles of supersonic resonance testing as used to deter- 
mine thickness of materials and quality of bonds in laminated 
assemblies. Operation and construction of testing instrument are 
described and several major industrial applications discussed. 


BENSON CARLIN 


Formerly Product Research Supervisor, 
Sperry Products, Inc 


RESONANCE IN MATERIALS is a natural 
condition in which vibrations of cer 
tain frequencies with greater 
amplitudes than at other frequencies. 
When resonance occurs the period of 
the applied force equals that of a nat- 
ural vibration of the material to which 
the force is applied. The power re 
quired from the driver to maintain 
vibrations when the material is vibrat 
ing at a resonant frequency is less 
than that required to vibrate the mate- 
rial at any other frequency 


occur 


The fre 
quency at which resonance takes place 
is a function of 

In using 
thickness of 
brations of 


the part s thickness 
resonance to measure the 
materials, mechanical vi 
varying 


juencies are 
imparted to the material 


These vibra 
tions are produced by a crystal upon 
which is impressed a varying frequency 
by an oscillator controlled by a motor 
driven condenser to produce a swept 
frequency. 

In Fig. 1 are shown schematically 


i) 


the component parts of the Reflecto 
gage, an instrument used for non 
destructive testing and measuring ot 
materials. The entire range of fre 
quencies produced by the oscillator 
is repeated thirty times a second. At 
the same time a sweep is produced that 
is synchronized with the oscillations 
and the pattern is viewed on the cath 
ode ray tube 

When the part being measured 
vibrating at its resonant frequency, the 
amount of power required to drive the 
rystal is at a minimum and a positive 
pulse is produced upon the cathode 
ray tube. With a suitably calibrated 
screen placed over the face of the 
tube, the thickness of the part is indi 
cated by the horizontal position of the 
P ilse 

Vibrational energy in the supersonic 
range, that is of frequencies greater 
than 20,000 cps, is particularly suit 
able for testing and measuring the 
thickness of materials by resonance 
The common frequencies used vary 
between 0.8 and 6.25 megacycles. Vi 
I this | 


brations of order can be sent 


Propuct 


materials. From the 
reaction of the material on the trans- 
mitted 


through most 


waves, some characteristics of 
the material can be judged. See 

Supersonic Examination of Mate- 
rials,” PRopUuCT ENGINEERING, Octo 
ber 1947, p 113, for a full discussion 
of these characteristics 

Where 

I Young’s Modulus 

= density of medium through which the 

supersonic wave is transmitted 
Poisson’s ratio 


the velocity ¢ of the supersonic wave is 
Where 


frequenc 


E 


the wavelength x is 
A 


Since when resonance there 
is a certain whole number of half wave- 
lengths in an entire path of travel, a 
simple relation can be derived between 
the frequency at natural resonance and 
the thickness of the material. This 
resonance relation is different for dif 
ferent mediums. Where ¢ is the thick 
ness of the material, the relation for 
steel is 


occurs 


fé = 121,000 


Other materials have similar formulas 
depending upon the velocity of 
ENGINEERING — 
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waves in them. Nomographs can be 
constructed from such formulas. Once 
the resonance frequency is determined 
by test, the thickness can be directly 
read from the nomograph, since the 
resonant frequency is a function only 
of the material and its thickness. 

Resonance may be set up either in 
a fundamental or in a harmonic mode. 
In the fundamental mode the thickness 
of the part is exactly one half the wave 
length in the material. The harmonic 
mode is one where the thickness of 
the part is an integer number times 
this fundamental. Fudamental modes 
are more commonly used since a larger 
indication is obtained. Also, instru- 
ments can be set up so that thickness 
can be read directly from a calibration 
scale. 

Parts, however, may be so thick that 
it is not possible to use a fundamental 
mode. When harmonic modes are 
used to measure thickness, it is gen- 
erally necessary to take a number of 
readings and then calculate the thick- 
ness by substitution in the formula 


pe eR 
R, _ R, 

where R, and R, are thickness read- 

ings between successive resonances. 
Thus far, with commercially avail- 

able instruments, when measuring steel 

greater than 0.3 in. thick, fundamentals 


cannot be used since an extremely 
thick crystal transducer would be re- 
quired. Harmonics, however, can be 
interperted on = as large as 4 in. 


thick. The thicker the part, the more 
difficult it is to interpret the indica- 
tions. These limitations, however, are 
rapidly being overcome. 

Instruments may be adjusted so that 
a part may vibrate at a harmonic and 
its thickness be read from only one 
indication. Thus a thick piece may 
have a wide range of indications, Fig. 
3, but only one indication be presented 
on the screen. Thickness is then read 
directly from the calibration. 

Plane parallel parts are most easily 
tested. Also, where a taper exists of 
not more than 10 percent of the thick- 
ness, a satisfactory inspection can be 
carried out. As the taper becomes 
greater, a gradual loss of signal 
strength results. 

Crystals can be ground to fit curved 
surfaces. Crystals have been used on 
a radius as sharp as 1-4 in. with a spe- 
cial holder to properly support the 
crystal. 

Resonances can be set up by super- 
sonic waves in any material provided 
that it is not so viscous as to damp out 
the vibrations. Most metals such as 
brass, copper, silver, aluminum and 
steel can be readily tested. Since the 


velocity of supersonics in each metal 
is different, it is necessary to set up 
a separate calibration or formula for 
each material. With different alloys 
separate calibrations must also be used. 

In addition to the metals, many 
plastics, glasses and rubbers can be 
tested. Where the material is not a 
conductor of electricity, a metal plate 
must be placed on the front of the 
crystal to return the connection to 
ground. 

Castings with unusually coarse grain 
structure are difficult to test, although 
each must be separately tried before a 
definite conclusion can be reached. 

Surface specifications that are satis- 
factory for general supersonic work 
are also applicable to resonance. (See 
“Supersonic Examination of Mate- 
rials,” PRODUCT ENGINEERING, Octo- 
ber 1947). An ideal surface would 
be one with a peak to valley variation 
of less than 0.0005 in., but much 
rougher surfaces can be tested. Hard 
adhering scale or paint is not a de- 
terrent. 

In the search unit, Fig. 4, the quartz 
crystal is mounted in a special holder, 
either spring mounted or solid, that 
supports the crystal at a_ particular 
pressure against the part. The holder 
is designed and constructed to elimi- 
nate the natural resonances of the 
transducer. 

Mechanical vibrations produced by 
the crystal will not travel through a 
perfectly dry interface. Oil is there- 
fore spread over the part under test to 
couple the vibrations into it. A thin 
transformer oil is satisfactory. 

The basic Reflectogage may be set up 
in any four of seven ranges, Table I, 
each of which covers a two-to-one 
thickness. The four ranges may be used 
in rapid sequence by merely throwing 
a switch since the four crystals can be 
left attached to the instrument. 

The crystals are round and either 4 
or 1 in. in diameter. The back of the 
crystal is covered with a metal such as 
aluminum for making electrical con- 
tact. Each crystal is mounted on a 
color coded button that matches the 
coding of a jack and cable. 

With this instrument an accuracy of 
of within + 2 percent may be expected 
when measuring thickness. 

The major applications of resonance 
testing are in measuring the thickness 
of parts in which only one surface is 
accessible, in checking brazed or lami- 
nated materials, and in testing the bond 
between several metals or between a 
metal and another material. These tests 
are all specialized forms of thickness 
measurement. They have been success- 
fully carried out on tubing, castings, 
forgings and other parts where eccen- 
tricity of the center core or wall thick- 
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Area of it 


Fig. 3—Range of indications presented in 
harmonic spectrum of a thick piece. 


Fig. 4—Coaxial cable and search units 
with quartz crystals mounted in holders. 


ness measurement was desirable, and to 
detect internal defects in thin sections. 

Another application is the testing of 
hollow steel propellers, in which the 
thickness of the steel skin is critical. 
The instrument is used to determine 
the points at which material should be 
ground off to obtain a uniform wall 
thickness. 

Shear knives are generally made by 
roll-welding a hard tool steel to a back- 
ing of soft steel. These blades vary 
from } to 1 in. in thickness, and from 
3 to 5 in. in width. After welding, it is 
essential to determine whether the two 
steels are satisfactorily bonded so that 
they will not separate in use. A quick 
and non-destructive test, Fig. 2, with 
the Reflectogage will reveal the pres- 
ence of any areas where incipient sep- 
arations exist. 

At present, the Reflectogage permits 
the direct reading of thicknesses less 
than 0.3 in. and will indicate widths 
as large as 4 in. by interpretation of 
the harmonics. 





Table I—Crystal Thickness and 
Measurement Range 


Crystal 


Measurement 
Thickness, in. 


Range in Steel, in 





0.025 to 0.050 
0.035 to 0.070 
0.045 to 0.090 
0.060 to 0.120 
0.080 to 0.160 
0.110 to 0 220 
0.150 to 0.300 


0.018 
0.028 








Gasket Materials 


for Electrical Equipment 


W. B. ATKINSON 


Materials Engineering Department, Westinghouse Electric Corporation 


Eleven types of gasketing material suitable for electrical equip- 
ment. General advantages and disadvantages of each type. Joint 
designs using cork-neoprene, rubber bonded asbestos, and others. 


SEVERAL YEARS AGO finish-machined 
surfaces usually were specified on all 
parts of electrical ge seg that were 
to be gasketed, and many bolts were 
used at the joints to provide a high 
and uniformly distributed pressure on 
the gasket. Under such conditions 
lead strip, plant fiber sheet, com 
pressed asbestos and rubber sheet, cork 
sheet bonded with a water-resistant 
glue, natural rubber, common rope 
packings, braided and twisted asbestos 
and jute fibers, felt, rubber, and rub- 
ber-duck strip were satisfactory as 
gasketing materials. 

Later, designers began to use fabri- 
cated housings with unmachined gasket 
surfaces, rougher machined surfaces, 
and designs in which light insulating 
oil not only occasionally slopped over 
the gasket joint but was continuously 
in direct contact with the joint. These 
developments necessitated better gas- 
keting materials. Suitable gaskets hav- 
ing better oil resistance were needed 
Gasket materials evolving less gaseous 
material were required for sealing 
against vacuums and oils. Some new 
applications required rubber gaskets 
with a low sulphur content to prevent 
corrosion of delicate metal parts in 
the mechanisms of the apparatus. 

Lead gasketing was discontinued for 
joints that were in contact with oil, 
because the gaskets took such a set 
that they would leak unless serviced 
constantly. Fiber sheet packings were 
not sufficiently oil resistant, nor were 
natural rubber gaskets for some ap- 
plications. And in many cases, cork 
gaskets tended to be crushed and com- 
pressed excessively. While some of 
these materials are still being used, 
their applications have been changed 
and limited. 

To meet the more severe require- 
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ments imposed by these new designs, 
synthetic oil-resistant rubbers and com- 
bination cork-neoprene materials were 
developed. One of the first applica 
tions for neoprene rubber was for con- 
denser bushing gaskets, which pre- 
viously were troublesome and caused 
continual field service expense. This 
material was compounded with cork 
and compressed to 30-33 percent of 
its original thickness, using a hard 
stop gasket of compressed asbestos- 
neoprene sheet of the proper thickness 
on the outside of the gasket. 

The inside diameter of the stop 
gasket was designed to permit the 
natural amount of side flow of the 
cork-neoprene when the gasket as- 
sembly was completed. In cork-neo- 
prene, the air cells act as tiny air 
cushions, permitting a direct reduction 
in thickness without excessive side flow 
and helping to retain the pressure on 
the joint members. The neoprene 
helps to prevent escape of the air from 
the cork as well as to resist any flow 
of oil through the gasket. The cork- 
neoprene has less swell with oil than 
ordinary neoprene, and also less side 
flow. 

This type of material is now also 
used as gaskets on oil transformer 
tanks, in pipe flanges of hydrogen 
cooled generators, and between the 
valve-housing and the air pressure tank 
of air-blast circuit breakers. In appli- 
cations where interfacial pressures are 
high, it should be held by retainers or 
be confined by stops for best results. 
The resiliency of one type of this 
material, composed of Lg ni 
50 percent neoprene and 50 percent 
cork by weight, as well as a neoprene 
compound without cork in its formu- 
lation is shown in Fig. 1. 

Compressed asbestos-neoprene sheet, 


which is a hard dense material, was 
originally developed for use as a stop 
gasket for the cork-neoprene condenser 
bushing gasket referred to previously. 
It is also used between the condenser 
bushing seal and the seat of oil circuit 
breakers because of its oil resistance 
and its low compressibility, which 
enables it to withstand high bolting 
pressures. 

At the start of the war, the use of 
synthetic rubbers was given immediate 
ittention. The  oil-resistant types, 
however, were already beginning to be 
used for certain applications because 
of the lack of natural rubber. A neo- 
prene gasket material was developed 
for use on oil diffusion pumps and 
mercury-arc rectifiers. In the former 
case, oil resistance and low volatility 
were essential characteristics. In the 
latter case, good aging characteristics 
and low volatility was essential. A neo- 
prene sheet made without processing 
oils or plasticizers was developed and 
used satisfactorily. The following data 
give some of the results of tests made 
on this material to determine its chemi- 
cal composition. 

Free sulphur, percent » 8:37 
Percent combined sulphur 0.15 
Percent loss in weight of a speci- 

men 1.0 in. x 1.0 in. x % in 

on heating in nitrogen at 100 

C for 

24 hours... 


48 hours 


Some precision regulators required 
a resilient gasket material for use be- 
tween the housing and the cover that 
would have no serious corrosive action 
on the delicate clock-like mechanism. 
An extruded gasket material af neo- 
prene having a minimum of free 
sulphur was compounded. This mate- 
rial has been used for this application 
for several years without causing any 
corrosive effects. 

Hydrogen-cooled generators must 
be gasketed between the housing of 
the generator and the pedestal of the 
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bearing to prevent induced currents 
from leaking to the bearing and caus- 
ing excessive fitting. Since this hous- 
ing contains hydrogen gas, is large, 
and has high bolting pressures, a com- 
pressed asbestos-general purpose syn- 
thetic rubber (sometimes referred to 
as Buna S or GR-S) was developed. It 
contains about 20 percent of the gen- 
eral purpose synthetic rubber. The 
gasket is treated with an oil- and 
water-resistant varnish before applica- 
tion to provide a higher electrical re- 
sistance. The material, without the 
varnish treatment but in conjunction 
with a viscous non-drying type of 
alkyd resin, is used for sealing the 
large sections of the housings of these 
generators. 

Commercial grades of neoprene, 
general purpose synthetic rubber, and 
nitrile rubber (Buna N) are used for 
more general applications. In many 
cases, the application for the gasket 
determines what particular properties 
are most important. Neoprene has a 
resiliency more nearly like natural rub- 
ber than Buna S and Buna N. Buna S 
has poor resistance to hot oil. Neo- 
prene swells with hot oil and becomes 
softer, whereas Buna N may swell to 
a small extent—or even shrink. Neo- 
prene has good resistance to ozone and 
sunlight. Buna S gaskets are used 
where oil and sunlight resistance and 
resiliency are not factors, as in the 
case of bushings or grommets provid- 
ing mechanical protection for cables 
and wiring on _ switchboard steel 
housings. It is also used as gaskets in 
certain gas-sampling valves. Because 
of its good resiliency characteristics, 
neoprene is used for rubber mounts 
on control apparatus for buses and 
buffer strips on switchboard panel as 
semblies, as well as against hot oil. 
Within limits, the swell of neoprene 
with oil often aids in making a tight 
seal. 

Wood felt is used extensively for 
dust-proof gaskets where a light, 
easily-compressed, resilient material is 
required, such as on switchgear hous- 
ing cubicles and capacitor housing 
racks. In such cases, a goad commer- 
cial grade of “pad” felt is satisfactory. 
However, a special high-quality felt 
is required for dust-proof washers on 
oil-sleeve motor bearings. Such a ma- 
terial is of medium soft texture, con- 
taining approximately 95 percent fine 
fleece wool fibers well felted together. 
It must not be hard or contain sizing 
so that it will score or excessively raise 
the bearing temperature by rubbing 
on the shaft. Also, it must not corrode 
the shaft. It must seal sufficiently to 
keep the oil from seeping out of the 
bearing. The compression and re- 
covery characteristics for wool felt of 
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Fig. 1—Compression and recovery curves for neoprene and cork-neoprene gasketing 
materials. Pressures were held for one minute at each of the points indicated. Material 
thickness was } inch. These are two of the newer and most useful gasketing materials. 
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Fig. 2- 
dust-proof gaskets. 


Compression and recovery curves for wool-felt gasketing materials used for 
The material tested consists of 95 percent fine fleece wool fibers, 


and is used extensively on oil-sleeve motor bearings. 


this grade is shown in Fig. 2. 

Square or rectangular braided flax 
packings are used between the top and 
tank parts of certain types of oil cir- 
cuit breakers. In such cases the oil 
level is below the gasket and the 
gasket is intended to prevent the escape 
of oil when an interruption takes place. 

Plant fiber sheet materials (such as 
hemp and/or wood mixtures) are used 
mainly where a medium-hard thin 
gasket and good alignment of the 
joint parts are essential. Its general 
application is for use against air, 
water vapor, grease and the heavier 
lubricating oils. It is used against 
hydrogen on certain parts of hydro- 
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gen-cooled generators and also on pipe 
flanges in the lubricating system. 
Other applications are as a gasket be- 
tween the housing and lead plate on 
line starter boxes, and on the flange 
on the base of conduit lead-in bases. 
In these applications it is used to ex- 
clude water vapor and dirt. 

Cork provides a good, relatively 
cheap sealing medium for gaskets. The 
air cells in the cork provide air cushion- 
ing and the gasket can be compressed 
considerably with comparatively limited 
side flow. Treated with varnish, it is 
used on lightning arresters between 
the cap and the top of the procelain 
insulator. The metal cap, with the 
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Table I—Electrical Applications for 





TYPICAL APPLICATION 


GASKET MATERIAL 
GENERAL ADVANTAGES AND LIMITATIONS ———_— = 
Ty pe of Equipment 
and Application 


Type of 
Compressed asbestos sheet (Buna S Bonded) 


Advantages — Non-porous, dense, tough, withstands high compression pressures and 
has good resistance to flow. Suitable for use at re!atively high temperatures such as 
those encountered with superheated steam. 


Hydrogen-cooled generator 
Sealing of dome or housing 
against hydrogen 


Limitations — 
pressures 


Requires relatively smooth gasket surfaces and relatively high bolt 


It is not suitab le for use against light fraction insulating oils. 


Cork-neoprene 


Advantages — Good resistance 
} 


to oil, light, and aging. Seals under relatively low Oil 
pressure, has good resiliency characteristics, and has relatively less side flow than 
straight rubber compositions. When used with grooved flange, it can be compressed 
so as to provide good metal-to-metal contact and alignment. Suitable between fabri- 
cated metal parts not having highly machined surfaces, provided the surfaces are 
reasonably level and smooth. 


filled condenser bushings 
Sealing against light fraction 
insulating oil 


Limitations — With high interfacial pressures it should be confined or used between 
stops to prevent crushing and side flow. It is not suitable for high temperature appli- 
cations or against Inerteen. 


Air blast circuit breakers. 
Sealing against air between 
valve housing and air pressure 
tank 

Oil filled transformers. Seal- 
ing against light fraction in- 
sulating oil. 





Extruded neoprene section (Special yom free — sulphur grade) 
Advantages — Has good resistance to oil, light and aging. Has good resiliency char- 
acteristics, and can be cured without use of sulphur or sulphur compounds. Suitable 


between fabricated metal parts not having highly machined surfaces, provided surfaces 
are reasonably level and smooth. 





Regulator housing Sealing 
regulator housing against dust, 
dirt and corrosive fumes 


Limitations — Not suitable for relatively high temperatures, 
without change in volume unless sponged or air filled. 
cork-neoprene unless sponged or air filled. 


and is compressible 
It has greater side flow than 





Wool felt (untreated) 


Advantages — Suitable for low pressures, easily applied, efficient in preventing passage 


Seal- 
of dust and dirt. Does not require machined surfaces. 


dust 


Capacitor housing rack. 
ing rack assembly from 
and dirt 

Limitations — Because of its softness, gaskets are generally thick and bulky. 


Not 
suitable for water or oil tight joints or where closeness of parts is a prime factor. 





Asbestos rope ( penmanndl 


Advantages — Conforms well and can be packed in tightly. 


Non-inflammable and 
has good life 


Line starter. Stufing box 
Has good resistance to relatively high temperatures. 


between cable lead-in and ex- 
plosion-proof line starter hous- 


Limitations — Not suitable for water or oil tight joints. ing 





_- Porcelain 


Soe 
LZ | ies 


Gasket 
; 








Gland 
eo? Cable 
_ Asbestos 
rope 
7 ~Housing 


+ 








Cork neoprene 
gasket 








Cork neoprene gasket Felt gasket 
B c D E 








gasket in place, is subjected to pres- 
sure, and the - is crimped along its 
edge to provide constant pressure. 
Cork gaskets also have good resistance 
to insulating liquids such as chlorinated 
diphenyl whereas the resistance of 


it is used for gaskets on Inerteen trans 
formers. 

Asbestos rope packings in several 
forms are used in stuffing boxes on 
pumps, in the usual conventional ap- 


proof line starters. In another case, it 
is used (after burning out all the 
organic matter) on mercury arc recti- 
fiers, where low volatility at high 
Operating temperatures is of great 
plications. 


neoprene, Buna S and Buna N are 
poor. Because of this characteristic, 
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A special application is as 
packing in a stuffing box between 
the cable and housing on explosion- 


importance. 
In recent years, silicone rubber has 
been introduced as a gasket material. 
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Common Gasketing Materials 





GASKET MATERIAL 
GENERAL ADVANTAGES AND LIMITATIONS 


Braided flax packing 
Advantages It is readily applied and does 
Limitations — It is not suitable 
pressure from other penetrating liquids 

confined or retained, and only above the oil 


Cork gaskets (varnished) 

Advantages — Has good resiliency 
relatively low pressures 
to water than unvarnished cork. Suntable 
highly machined surfaces, provided surfaces 


and co 


Limitations — Limited to 


Plain cork 
Advantages - 
vides a good water tight joint. Has good 
between fabricated metal parts not having 
are reasonably level and smooth 

Limitations — Limited to light or 
peratures 


Cork-plant fiber sheet (combination) 


Advantages 
excessive side 


Has good water resistance 
flow The fiber sheet provi 


when it would be constantly under oil pressure 


Provides a good water tight joint 


Has good resiliency and compresses without excessive side flow 


medium 


TYPICAL APPLICATION 


Type of Equipment 
and Application 


Type of 
Joint 





not require machined seat or joint 


or 
For best where 


level 


results, it should be used 


excessive side flow with 
It has greater resistance 
between fabricated metal parts not having 
are relatively level and smooth. 


mpresses Ww ithout 


light or medium pressures and moderate temperatures 


p 

i ro- 
resistance to Inerteen and oils. Suitable 
highly machined surfaces provided surfaces 


pressures and relatively moderate tem- 


and resiliency, and compresses without 
des added strength to the cork. Suitable 


between fabricated metal parts not having highly machined surfaces, provided surfaces 


are reasonably level and smooth 


Limitations — Limited to moderate pressu 


Silicone rubber (strip) 
Advantages - 
and sealing characteristics 


Suitable with 


Excellent resistance to relatively high temperatures 


res and relatively moderate temperatures 


Has good resiliency 


joints of fabricated metal parts without 


highly machined surfaces, provided surfaces are reasonably smooth and level 


Limitations Low mechanical strength 


Plant fiber sheet 


Advantages - 


Good resistance to water 


Limitations — Requires smooth or machine 


Some flow at elevated temperatures. 


Thinne ss of gasket provides good alignme nt 


d gasket surfaces 


Oil 
covers 

ing oil 
oil level 


housing G 
insulat- 


above 


circuit breaker 
I SE d against 
Gasket used 


Lightning arresters Between 
swedged-on metal cap and por- 
celain insulator 


Transformer. Sealing against 


Inerteen.* 


* Registered trade name 


Network protectors Sealing 
housing against moisture 


Note Double gasket permits 
removal of lid without destroy- 
ing gasket 


Wind tunnel. Sealing sections 
of wind tunnel against hot air 
at 70C 


Hydraulic pile-load regulator 
Sealing against libricating oil 





\ Square flax 
packing 
H 


Tank wall Porcelain 





+ ---Gasketr 

«— Cylinder 

----Spring 

i Neoprene 
cup 


=""Oil inlets 














U=- 


Housing’ 








It has better high temperature resist- 
ance than the other synthetic rubbers. 
Because of its relatively high tempera- 
ture resistance and excellent resistance 
to chlorinated diphenyl it is being 
used as seals on vacuum ovens used in 
processing capacitors where it is 
“slopped’’ with this liquid. Because 
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of its rubber-like characteristics and 
heat resistance, it is used in strips as 
a seal between the large sections of 
wind tunnels where temperatures of 
70 C are maintained for long periods 
of time. It is finding applications in 
many other places where high tem- 
peratures are involved. 


, 


A summarization of the advantages 
and limitations of these and other 
gasketing materials is given in Table 
I, along with the joint design used 
for a typical application. These ad- 
vantages and disadvantages fairly well 
define the potential uses to which each 
material can be put. 
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Mechanisms Actuated by Air or 





Fig. 1—Cylinder can be used Fig. 2—Cylinder can be used Fig. 3—Cylinder can be used 
with a first class lever. with a second class lever. with a third class lever 











Cer 


























WTI 


Fig. 4—Cylinder can be linked up di- Fig. 5—Spring reduces the thrust at Fig. 6—Point of application of force 
rectly to the load. the end of the stroke. follows the direction of thrust. 




















Fig. -Cylinder can be used Fig. 8—Cylinder can be used with a Fig. 9—Two pistons with fixed strokes 
with a bent lever. trammel plate. position load in any of four stations. 




















Fig. 10—A toggle can be actuated by Fig. 11—The cam supports the load Fig. 12—Simultaneous thrusts in two 
the cylinder. after completion of the stroke. different directions are obtained. 
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Hydraulic Cylinders 


Acknowledgment is made to Adel Precision 


Product Corporation, Blackhawk Manufacturing 
Company, Hydraulic Equipment Company, Mead 
Specialties Company, Westinghouse Air Brake 
Co., and especially to Hanna Engineering Works. 

















Fig. 13—Force is transmitted 
by a cable. 





Fig. 14—Force can be modified 
by a system of pulleys. 
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Fig. 15—Force can be modified 
by wedges. 





Fig. 16—Gear sector moves rack per- 
pendicular to stroke of piston. 





Fig. 17—Rack turns gear sector. 


Fig. 18—Motion of movable rack is 
twice that of piston. 














Fig. 19—Torque applied to the shaft’ 
can be transmitted to a distant point. 


Fig. 20—Torque can also be applied 
to a shaft by a belt and pulley. 








Fig. 21—Motion is transmitted to a 
distant point in the plane of motion. 








Fig. 22—A steep screw nut produces a 
rotation of shaft. 





Fig. 23—Single sprocket wheel pro- 
duces rotation in the plane of motion. 


Fig. 24—Double sprocket wheel makes 
the rotation more nearly continuous. 
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Fig. 1—(A) Half section of disk and loading. (B) Equivalent disk with elements of constant thickness. (C) Shear diagrams. 


Stresses In Laterally Loaded Disks 
Of Nonuniform Thickness 


Method of calculating bending stresses and deflections in disks 
of nonuniform thickness subjected to any lateral loading having 


polar symmetry. 


Calculation procedure is first explained and 


illustrated by a sample problem. The theory upon which the 
method is based is then discussed, and the fundamental mathema- 
tical relations derived to suit specific boundary conditions. 


T. H. GAWAIN 


Assistant Consulting Enginer 


E. 


C. CURRY 


Research Engineer, Aircraft Gas Turbine Division, De Laval Steam Turbine Company 


THE METHOD described in this dis 
cussion can be used to calculate the 
distribution of radial and tangential 
bending stresses in a symmetrically 
loaded disk. Examples of disks that 
are loaded in this manner are steam 
turbine wheels subject to a pressure 
differential, and reciprocating pistons 
subject to pressure and inertia loads 
The method applies to disks with or 
without a central hole, and to disks 
that are subjected to any lateral load- 
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ing whatever provided it has polar 
symmetry. 

It is not required that the thickness 
be a mathematically expressible func- 
tion of disk radius. In applying the 
method, the given disk is approxi- 
mated by a number of constant thick- 
ness elements as shown in Fig. 1. The 
bending moments corresponding to 
two trial solutions are then calculated 
and superimposed in such a way that 
the given loading over the disk and 
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the required conditions at the inner 
and outer boundaries are satisfied 


NOMENCLATURI 


R = disk radius, in 

W disk deflection, in. 

o = dW/dR slope of deflection curve 
F average shearing load on any ele- 


ment, Ib 
= thickness of any element, in 


E = modulus of elasticity (for steel, 
30 & 10°), psi 
u Poisson’s ratio (for steel, 0.3 


D = El§/l2 (l-—v 
any element, lb in 

M, = radial bending moment per unit 
circumference, Ib 1n./in. 


plate rigidity of 


M, = tangential bending moment per unit 
circumference, lb in./in. 
or = radial bending stress, psi 
or tangential bending stress, psi 
Subscripts 
a = inner boundary of disk 
b = outer boundary of disk 
= inner edge of any element 
o = outer edge of any element 
n,n +1 = any two consecutive elements 


CALCULATION OF COEFFICIENTS 
After subdividing the disk into a 
number of annular elements of con- 
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stant thickness, and approximating 
the applied lateral loading by an aver- 
age value F for each element as shown 
in Fig. 1, values of the following 
coefficients are tabulated for every 
element. 


Ri/R. 


a = il —# om 
8, = (lt i v) log. & — 
i (1B) 
(1 — v) j 
Ea # 
ee al + v) os 
” (1C) 
(1 — v) 
x (l — &) 


Also, for each joint between adjacent 
elements, the coefficient 


3 
y= (“35 - :) (1D) 


is evaluated. 

If disk deflections as well as stresses 
are to be calculated, the following 
quantities are also needed for each 
element: 


1-# e 
ia : (2. 
“"are5*ta-5"e* © 
roan 
1-F kt , 
iit 4\(1 vy 20—») loge k (28) 
=a te 
pn 2S og 8 
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CALCULATION OF BENDING MoOo- 
MENTS. With the foregoing coeffi- 
cients, the change in the bending 
moments from the inner to the outer 
edge of any element can be calculated 
from known or assumed values at the 
inner edge as follows: 

4M, = a (Mu — Mp) + 6,F (3.4) 

AM=—a(Mi—Ma)+BF (3B) 

The moments at the outer edge of 
the element are then simply 

Mr = My + AM, (44) 

Mey = Mu + 4M, (4B) 

Similarly, the change in the bending 
moments in proceeding across the 
joint to the next element is 

4M, =0 (54) 

AM. = vy (Meo — v Mre) (5B) 

Consequently, the moments at the 
inner edge of the next element are 
given by the relations 

(Mri)n - i eae (Mre)n (64) 

(Mu)n+i = (Men + OM (6B) 


By applying the foregoing pro- 
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Table I—Particular and Complementary Solutions for Condition at Inner 
Boundary 





Assumed Values at Inner Boundary of Disk* 


Given Conditions at — 
Inner Boundary 











Particular 


Complementary 





Solution Solution (F = 0) 
Radial bending moment M,« given Mee’ = Mee M,,"' = 0 
Mi = X M.,"' = Y 
Inner edge fixed against rotation | Mee’ = X M,."’ = Y 
Mia! = uMra’ Mie” = vMya"’ 
Solid disk no center hole M,. = X M,_."' = Y 
Mie’ = Me Mie” = Me’ 
{ 
*Key: X = any arbitrary value convenient for calculation 
Y = any arbitrary value different from zero. 





cedure successively from the inner- 
most element outward, the bending 
moments corresponding to any values 
initially assumed at the innermost 
boundary of the disk can be found at 
every other point. 


SUPERPOSITION OF TRIAL SOLUTIONS. 
To satisfy the given conditions at the 
inner and outer boundaries of the 
disk, it is necessary to calculate and 
superimpose two trial solutions, as 
follows: 


Step 1. A particular solution, de- 
noted by a single prime mark (’), is 
calculated as explained in the preced- 
ing discussion, starting with assumed 
values at the inner boundary of the 
disk in accordance with Table I. 

Step 2. A complementary solution, 
denoted by a double prime mark (”), 
is calculated in the same way except 
that F is taken as zero in Eqs (3A) 
and (3B). The assumed values of the 
bending moments at the inner bound- 
ary are selected in accordance with 
Table I. 

Step 3. The final solution is found 
by superimposing the particular and 


complementary solutions according to 
the relations, 


M, = M,’ + CM,” (74) 
M, = M,’ + CM," (7B) 


where the constant C is calculated 
from the given conditions at the outer 
edge of the disk as shown in Table II. 

Employing the final values so ob- 
tained for the bending moments at 
the inner boundary, a separate calcula- 
tion can then be made using the same 
procedure as for — 1. The result 
should check the values obtained by 
superposition in Step 3, thus provid- 
ing an independent check of the final 
answer. 

The bending stresses can then be 
calculated from 

or = 6M,/}? (84) 

o, = 6M,/i? (8B) 
The results obtained for go, and o; 
when plotted along the radius, yield 
two step curves through which smooth 
mean lines should be drawn to show 
the final stress distribution. 


CALCULATION OF DEFLECTIONS. 
When the final solution for the bend- 





Table II—Multiple of Complementary Solution Required for Given 
Condition at Outer Boundary 





Given Condition 
at Outer Edge 





Formula for C in Eqs (74) and (7B) in Terms of 
Bending Moments at Outer Edge of Disk* 





Radial bending moment M,» given 








| 


Outer edge fixed against rotation 





Me =» M,,’ 
oe" 
Ca Me! = Mn’ 


Mi” — uM” 


*Key: Mr = Given radial bending moment at outer edge. 


, 


Mrs’, Mis’ = Moments at outer edge 


from particular solution. 


Meo’, Mu’’ = Moments at outer edge from complementary solution. 











Table I1l1—Coefficients of Disk of Fig. 1 





Element Number, » 


Symbol Units - ~~ 

1 2 3 4 5 
Rx in. 3.5 5.0 7.0 9.0 11.5 
R, in. 5.0 7.0 9.0 11.5 14.0 
/ in. 1.18 0.98 0.80 0.62 0. 4¢ 
I lb — 500 21,300 11,300 8,300 2,400 
a 0.255 0 245 0 198 0.194 0.163 
8, —0 0511 0 0484 —0 0370 —0 0362 —0.0294 
8, —(0.0227 —( 0212 —0 O150 —(0 0146 —0.0113 
Y —0 427 —O 45¢ -0 535 —0.592 
“y —() 0268 —0 0284 —0 0326 —() 0327 —0 0322 
or 0.225 0.217 0.185 0.182 0.157 
OF -_- —0 00085 —0 00073 —0 00033 —0.00031 —0.00017 
R2/D in./lb | 5.54X10* | 19.0X10 57.610 202 10~* 733X107 





Table IV—Particular Solution, Where M,,’ —O and M,,’ — 100 





Symbol - - 


Element Number, n 


1 2 3 4 5 
M,;’ 0 51.05 —930 0 —1,274 —1,425 
M, 51.05 -980.0 1,274 — 1,425 —1 356 
Mi 100.0 55.72 —350 0 —504.0 Sh 9 
Me’ ies 85.85 — 396.3 — 643.9 —774.1 —735.4 





Table V—Complementary Solution, 


Where M,,,.’” =O and M,,” — 100 





Symbol - — 


1 2 
M, 0 25 
M,,’ 25.50 30 
M 100 0 45 
VM 74.50 40 


Element Number, n 


3 4 5 

50 30.51 29.71 27 .33 
51 29.71 27.33 24.99 
4 26.44 17.44 12.95 
93 27.24 19.82 15.29 





Table VI—Final Moments 


, Stresses and Deflections 





Symbol intukad 


Element Number, n 


l 2 3 4 5 
Mi 0 1,435 675 338 52 
Myo 1,435 67 338 58 0 
Mi: 5 526 2,549 1,085 442 134 
M, 4,128 1,825 834 301 M4 
Ori 0 8 960 6,330 5,280 1,640 
Or 6,180 4,220 3,170 900 0 
on 23,810 15,920 10,170 6,900 3,800 
eS 17.790 11,400 7,820 4,700 2 ,660 
AW 6.810 14x10 =10.0«10 13.5x10°3 13.8107 
W. 6.810 16.2x10% 26.2x«10° 39.7« 1073 53.5«K10-3 





ing moments has been found, the in- 
crement of deflection A W’ for each 
element can be calculated from the 
following equation 


2 
AWe= * [ota + oM,y + oF (9 


using the values previously tabulated 
for the various coefficients. The in 


crements can then be added to find 
the total deflection at any point. 


Disks SUPPORTED AT BOTH INNER 
AND OuTeR EpceEs. If the disk is 
wholly supported against lateral de- 
flections either at the inner or outer 
edge alone, the loading over the disk 
is statically determinate and the prob- 
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lem can be solved by the preceding 
methods. If the disk is supported 
at both edges the problem is statically 
indeterminate; that is, the lateral load- 
ing contains an unknown constant 

Such a problem can always be 
solved by superposition of three stat- 
ically determinate cases in such a way 
as to satisfy the three given boundary 
conditions. The theory is merely an 
extension of the method described 
herein of superimposing two solu- 
tions so as to satisfy two given bound- 
ary conditions, but further details 
will not be elaborated in this discus- 
sion 


SAMPLE PROBLEM. Calculate the 
bending stresses and deflection of the 
disk shown in Fig. 1 when subjected 
to the loading indicated. 

The steps leading to the solution 
of this problem are summarized in 
the accompanying tables and figures: 

1. In Table III are given dimen- 
sions of the disk elements and values 
of the various coefficients. 

2. In Table IV is shown the par- 
ticular solution for a free inner edge 
for the following assumed bending 
moments at the inner edge: 

Mra’ = Mra = 0 
Mea’ = 100 (arbitrary 


3. In Table V is shown the com 
plementary solution for a free inner 
edge for the following assumed bend 
ing moments at the inner edge 

M,,'' = 0 
M2’ = 100 


arbitrary 


i. The constant C for a free outer 
edge is found by using the results 
of these calculations as shown in 
Table II, namely, 

— Se ee 
. Mb" 24.99 = 

5. The bending moments obtained 
by superimposing the particular and 
complementary solutions in accord- 
ance with Eqs (7A) and (7B), as 
well as the corresponding _ stresses 
and deflections are summarized in 
Table VI and are plotted in Figs. 
> and 3. 

As an easy illustrative example of 
the method, it is suggested that the 
reader perform a check calculation 
of this result for himself by taking at 
the inner edge 

Mr. = 0 
Mra = 5,526 
Derivations 
The fundamental equation for the 


symmetrical bending of an annular 
element of uniform thickness, and 
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therefore of uniform rigidity D, and 

loaded by a constant shearing load F 

can be written (see S. Timoshenko— 

Strength of Materials, Part II, D. Van 

Nostrand Company, New York, 1945 
p 138) 


d 1 d r 
“aR E “GR ro | --zepr ™ 


Two integrations of Eq (10) re- 
sult in an expression for slope ¢ as 
follows 


1 FR . 
o=-5 [-2 2 log, R—1 


MR. OB , 
3 + | u 


where A and B are constants of inte- 
gration that are chosen so as to satisfy 
the required boundary conditions. The 
quantities A and B are constant over 
any one element but, in general, 
change in value from one element 
to another 

The curvature can be obtained by 
differentiating Eq (11) 


do 1 i 
— oge R+1 
iR D [ 8x 


1 _ B . 
i | (12) 


The general equations for radial 
and tangential moments in terms of 


|--- Radial 
- Tangential 


' 


Disk Radius, in. 


0; 2; .4-.6 0 


Fig. 2—Radial and tangential bending stresses at disk radii. 
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slope and curvature are given by 
S. Timoshenko as 


do ¢ ‘ 
v(t +o) (134 
do ¢ 
(: IR + +) (13B 


Substituting Eqs (11) and (12) 
into (13A) and (13B) gives expres- 
sions for M, and M,, namely 


M, = -= [20 +v) log R+(1—v | 
™ 


N 


M, 


M: 


" 


+ A 3 ‘ 
l ; par, ear = (14.4) 
as et < [2 1 + v) log, R— (1 — | 
(l+v) 4 B J 
Es 2 T (l = 4 R? (14B 


Solving Eqs (144) and (14B) 
simultaneously for the constants A 
and B in terms of the bending mo- 
ments M,, and M,, at the inner edge 
R, of the element yields 


Mit+Ma\, F — 
As (- ao ) + 5— loge Re (ISA 
Mi-Mi\ FR? o. 
[( l= )-£]4 —_ 


These expressions can be substi- 


tuted back in Eqs (14A) and (14B) 


Disk Radius, in. 


aco =—s(«020—s«CHO) 














to find the bending moments M,, and 
M,, at the outer edge R, of the same 
element. 


Mee = 44(Mut Mri) -—% BP (Mu —Ma)+ 


, (1+v) loge k— F (l—v) (1—#) (164) 
8x 


4x 
Me=% (Mit+Mn)+% & (Mai-—Mn)+ 


(1+v) log, k+ Fm (1—#) (168) 
Sr 


I 
4r 

By rearranging Eqs (16A) and 
(16B) in the form given in Eqs 
(3A) and (3B), the coefficients a, 
B, and B, are found to be as ex- 
pressed in Eqs (1A), (1B) and 
{10}. 

In proceeding across the joint be- 
tween any two adjacent elements, use 
is made of the facts that the radial 
moment M, and the slope ¢ are con- 
tinuous across the joint. The first of 
these conditions is expressed directly 
by Eq (5A), the second indirectly by 
Eq (5B), which is derived as follows 

Eliminating d¢/dR between Eqs 
(13A) and (13B), the result may be 
written for the two adjacent elements 
in the form 


(Mto—uMyo)n=(1—v*) Dn (b0/Ro)n (174) 
Mi — 4 M,; a+1 = 

(1 — v) Dass (Oi/ Rings (17B 

Dividing Eq (17B) by Eq (17A) 

and noting that the quantities ¢, R 


Disk Deflection, in, 


Fig. 3—Deflection of disk plotted for different disk radii. 
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and M, are equal in both equations, 
gives 
(Mus — vMyi)n4i D., api? 


= = : 18 


(Mie — vMro)n D, ha 

When this relation is rearranged 
in the form shown in Eq (5B), it is 
found that the coefficient y is defined 
by Eq (1D). 

The Eq (17A) or (17B) is use- 
ful in another way. Wherever the 
disk is restrained against rotations, 
these expressions show that 

V, uM,, whenever @ = 0 19 


In setting up Tables I and II this 
relation is utilized. 

The increment of deflection A W’ 
for any element can be found by 
integrating Eq (11) over the whole 
element as follows 


W, Fr R, 
D dR = - R log. 
W, 4x JR 


» 


which reduces to form the expression 


Dai : [ee log, Ri + R2 — 
Sr 


R2? log. Ro — ne t 
1 ( Rt—Re2 sees 
; ( ; ) — Blogek (2 


Substituting Eqs (154) and (15B) 
for the constants A and B gives 


DAu (* + ae ie _ R? 
: 2 (14+: 
M.— M,. R2 ” 
2 er Ox 
: [(“ ni) (¥ ™ ~)) 
? log, Rk + a 
4 y ; 


7 


This result can be rearranged in the 
form shown in Eq (9) whereupon 
the expressions for o,, a+ and gr are 
found to be as given in Eqs (2A), 
(2B) and (2C). 


It can be shown by direct substi- 





tution that if ¢’ be any particulas 
solution that satisfies Eq (10) and 
$” be any complementary function, 
that is, a solution of Eq (10) with 
the right side set equal to zero, then 
the function 


p= +Co (23) 


also satisfies Eq (10) where C is 
any constant. The same applies, there- 
fore, to the bending moments as given 
in Eqs (3A) and (3B). Table I has 
been set up so that particular and 
complementary solutions can be 
chosen that satisfy the given condi- 
tion at the inner boundary of the 
disk, regardless of the value of C. 
Therefore, as shown in Table II, this 
constant can be selected to satisfy 
the required condition at the outer 
edge. 
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Russian Atomic Process May Have Base Other Than Uranium 


Now THAT RUSSIA HAS ACHIEVED an 
atomic energy process, speculation 
arises as to whether their reaction is 
based on uranium or is initiated from 
some different material. An entirely 
new approach is possible as there are 
great possibilities for atomic energy 
release using the lighter elements, the 
sources of energy which nature uses 
to light the sun and stars and to run 
the universe 

It is possible Russia has found that 
the cheaper and more plentiful lighter 
elements offer easier and safer ways 
to produce atomic energy in larger 
amounts than the uranium group of 
atoms 

Lithium, for example, converts into 
energy more than three times as much 
of its weight as uranium. The figures 
are lithium, 0.00265 percent, and 
uranium, 0.00085 percent Lithium 
atoms have seven units of atomi 
weight and uranium 235. On a pet 
atom basis, lithium yields 17,280,000 
electron volts of energy and uranium 
200,000,000. Uranium atoms, how 
eve weigh 33.5 times as much as 
lithium, so that on an equal-weight 
basis, the lithium yield would be 580, 
000,000 electron volts 

For explosive purposes, the urani- 
um-type process is much more eff- 
cient than those using the light-weight 
elements. Uranium and plutonium are 
spontaneously explosive because of a 
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chain reaction, while the light-weight 
elements are non-explosive, although 
in some cases special arrangements can 
make it possible for a chain reaction 
to take place 

For peaceful applications, the 
uranium-type process is so dangerous 
that its use under present techniques 
is practically excluded. 

In the lithium process, the light 
metal is bombarded with protons, the 
hearts of hydrogen atoms. The lithium 
atom, with atomic weight seven, ab- 
sorbs the proton with atomic weight 
one, forming the unstable atom 
lithium eight which immediately 
bursts, or fissions, into two atoms of 
helium, each of atomic weight four. 
While the temperature of the bom- 
bardment is about 10,000,000 F, 
energy is confined to the moving 
particles of helium that share their 
energy with millions of other atoms 
so that the integrated temperature of 
the reaction can be reduced to a figure 
between 1,500 and 3,000 F for power 
production. Except for minor parasite 
reactions, no gamma rays are emitted 
and no neutrons are produced during 
this reduction process. 

Many other energy processes are 
available. Among the first nine light- 
weight chemical elements, there are 
at least twenty-six reactions which 
have yielded energy in laboratory in- 
vestigations. Ten give more energy 
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than uranium on an equal-weight 
basis, three give an equal amount, 
eight give more than half as much 
and five give less 

Carbon, chief constituent of coal, if 
bombarded with heavy hydrogen 
yields 33,000 times as much energy as 
the carbon would yield in the ordinary 
burning process. If no other atomic 
energy process than this one had been 
discovered, the scientific and indus- 
trial worlds would be in a ferment of 
excitement over its possibilities. The 
entire power industry installation 
throughout the country would be 
scrapped within a few years if the pres- 
ent coal or oil fueled system could be 
improved to give even a two-fold im- 
provement in production, 
Nevertheless, not one dollar has been 
spent to investigate experimentally the 
possibilities of the carbon and lithium, 
or other light-element atomic energy 
process 

Ten years ago Professor John R 
Dunning, at Columbia University, 
opened a new scientific era by releas- 
ing atomic energy from uranium 235 
A decade later the amazing situation 
exists in which not one private indi- 
vidual or commercial organization un- 
der its own auspices has performed a 
single experiment toward applying 
atomic energy for peaceful purposes, 
nor is any one free to engage in such 
activities. 


powe r 
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relative value of each coating, 








differing in thickness of each metal, 


ee 


Fig. 1—Composite coatings of copper, nickel and chromium plated on zinc-base die castings. After exposure in rural atmosphere, 
can be gaged by increasing severity of attack, left to right. 


Electrodeposited Coatings for 


Atmospheric Corrosion Protection 


Products made of steel or zinc-base die castings are eftectivel) 
protected against atmospheric corrosion by electroplated coat- 
ings of zinc, cadmium, nickel, chromium, copper and several 
other metals. The length and quality of protection given depend 
on the type of atmospheric corrosion, coating and base metal. 


FIELDING OGBURN 


National Bureau of Standards 


PROTECTION of _ structural metals 
against atmospheric corrosion is one 
of the most important uses of electro- 
plated coatings. Although this is fre- 
quently the primary function of a 
coating, other functions—such as deco- 
ration, increasing electrical conductiv- 
ity, reduction of surface wear by in- 
creasing hardness, and oil “holding” 
ability—can be simultaneously ful- 
filled. 

Iron and steel are most readily at- 
tacked by ordinary atmospheres—ma- 
rine, industrial and rural—and require 
protection of some sort. Zinc-base 
die castings are also attacked by these 
atmospheres. Aluminum, copper, and 
their alloys sometimes require protec- 
tion against corrosion and tarnishing, 
but less frequently than iron and steel, 
and the zinc base alloys. 


Noble and Sacrificial Coatings 


Electroplated coatings fall into two 
groups according to whether they cor- 
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rode more or less rapidly than 
the base metal; noble coating corrode 
less rapidly and sacrificial coating more 
rapidly than the base metal 

When completely covered by a thick 
deposit of a more noble metal the base 
metal is not attacked by the atmos- 
phere, since the noble coating seals 
off the base metal from the air. Only 
the noble metal is attacked, and then 
much less severely than the base metal 
would have been. 

Thin coatings—less than about a 
mil (0.001 in.) in thickness—behave 
differently. They have many minute 
holes or pores, increasing in number 
as the coating gets thinner. The base 
metal is readily attacked through these 
pores, and where a crack or damage 
to the coating exposes it. Unfortu- 
nately, such attack of the base metal 
can be accelerated by the noble metal. 
This accelerated attack results from an 
electrochemical action, and is best min- 
imized by increasing the coating thick- 
ness, thus reducing the number of 
pores. Coatings that are noble to steel 
and zinc alloys are copper, brass, 
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nickel, chromium, silver, and a num- 
ber of less common metals 

A second group of electroplated 
metals are known as sacrificial coat- 
ings. As with noble coatings, a thick 
sacrificial coating prevents corrosion 
of the base metal; but the sacrificial 
metals can corrode more raPidly than 
noble metal coatings. However, they 
have the advantage of preventing the 
attack of exposed base metal; any 
metal exposed by pores, cracks, or 
other coating oe orga is not ap 
preciably attacked when some sacrificial 
metal is in the vicinity. As a result of 
this electrochemical or galvanic action, 
sacrificial coatings less than about one 
mil thick are more effective than simi 
lar coatings of noble metals. The use 
of zinc on steel and cadmium on 
steel are good examples of sacrificial 
coatings. 

The life and performance of an 
electroplated coating depends on the 
particular metal used, its thickness, the 
type of base metal, and the conditions 
of service. The last factor greatly adds 
to the difficulty of selecting the proper 
coating. A coating that gives good 
performance on an Towa farm (Fig 
1) may be quite inadequate in St 
Louis or Pittsburgh, since the corro- 
sion of metals is affected by industrial 
gases. Marine atmospheres produce 
another type of corrosion, and tropical 
and desert atmospheres still others 
Weather variations, such as tempera- 
ture, humidity, rainfall and dew, af- 
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Table I—Rating Scheme for 
Corroded Specimens (See Fig. 2) 


Rating Area Defective or Corroded, 
| Percent 
10 0 
? | 0.0-0.1 
8 } 0.1-0.25 
7 0.25-0.5 
¢ 0.5-1.0 
5 1.0-2.5 
+ 2.5-5.0 
3 50-10 
2 10-25 
1 25-50 
0 50-100 














Average percentage of area defective or corroded 


Ratina 











Fig. 2—Relationship between rating and 
percentage of area defective or corroded. 


fect coafing performance. Physical 
wear, contact with chemicals and soils 
and the large difference between in- 
door and outdoor usage, are other im 
portant variables 
Thickness Specifications 

Specifications for thickness of elec- 
trodeposited coatings require that they 
exceed either a certain minimum aver- 
age thickness or a certain minimum 
local thickness. Average thickness is 
a theoretical value one would obtain 
if all the plated metal were distributed 
uniformly over the entire surface 
Local thickness refers to the thickness 
at any one point, and usually applies 
only to significant surfaces—usually 
visible and subject to corrosion 

Minimum and average thickness can 
vary considerably. Under ordinary plat 
ing conditions a uniform deposit is 
seldom obtained. Thicker coatings are 
generally obtained on edges, corners, 
convex surfaces, and protuberances; 
thinner deposits are found on con- 
cave surfaces and in recesses. The 
minimum thickness of an electroplate 
can be as little as one-quarter or one- 
half its average thickness. A govern- 
ment specification for plumbing fix- 
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tures incorporates both thickness crite- 
ria, with minimum thickness about 55 
percent of the average thickness. 


Corrosion Tests 


The porosity, and hence the pro- 
tective value, of an electroplated coat- 
ing is determined by surface flaws on 
the base metal, and impurities in the 
plating bath, and operation of the plat- 
ing bath, as well as the thickness of 
the coating. To guard against abnor- 
mal porosity many specifications re- 
quire compliance with an accelerated 
corrosion test such as the salt spray 
test. 

Details of the salt spray test are 
given in ASTM Specification B117- 
i4T and in Federal Specification QQ- 
M-151a, Amendment-3 to interpret and 
apply the results of exposure or ac- 
celerated corrosion tests, some sort of 
rating system is useful. These involve 
the use of abbreviated notations which 
describe the character, amount, and 
distribution of the corrosion; the num- 
ber of corrosion spots and their size; 
the presence of blisters, flaking or peel- 
ing; or an estimate of the percentage 
of the surface area that is corroded or 
defective. A simple all-over rating sys 
tem is given in Table I, based on a 
scale of 0 to 10. A rating of 10 repre- 
sents a surface with no corrosion or 
defects; a rating of 0 represents a sur- 
face over 50 percent of which is defec- 
tive; and the other ratings represent 
intermediate degrees of corrosion. 

Since this scheme is roughly loga- 
rithmic, as illustrated in Fig. 2, smaller 
ranges are covered for surfaces with a 
small percentage of defective area. 
This is desirable since small variations 
are usually more significant when the 
orroded area is small 

A series of about 10 photographs, 
such as those in Fig. 1, are useful for 
rating corroded samples. These cor- 
roded composite coatings of copper- 
nickel-chromium on zinc alloys can be 
assigned ratings after careful measure- 
ment of the defective areas. Other 
panels are easily rated by direct visual 
comparison with a set of these photo- 
graphic standards. Such a rating 
scheme, using photographic standards, 
is under consideration by ASTM Com- 
mittee B8. 

Zinc Coatings 

Zinc is commonly used as a protec- 
tive coating for outdoor use, where ap- 
pearance is not important. Plated or 
hot dipped, zinc is the most widely 
used sacrificial coating, and is applied 
on iron or steel products such as water 
pipes, hardware, fencing and electrical 
conduit. 

Although a zinc coating can be given 
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a bright finish, it does not take long 
for the surface to become dull. Further 
exposure, especially in a marine atmos- 
phere, can produce extensive corrosion 
products that are unsightly and can 
interfere with moving parts. Forma- 
tion of these corrosion products is 
often prevented or retarded by apply- 
ing a chromate film to the zinc. A 
number of useful processes for the ap- 
plication of chromate films are com- 
mercially available. 

The American Electroplaters’ So- 
ciety, the American Society for Testing 
Materials, and the National Bureau of 
Standards have jointly conducted ex- 
posure tests of electroplated coatings. 
Plated panels were mounted on outdoor 
racks in Pittsburgh, Pa.; Sandy Hook, 
N. J.; Key West, Fla.; State College, 
Pa.; Washington, D. C.; and New 
York, N. Y 

Steel panels plated with 0.2, 0.5, and 
1.0 mil of zinc were included in these 
tests. Some typical results are plotted 
in Fig. 3A. Of the six locations used 
tor these exposure tests, no two atmos- 
pheres gave the same results, though 
Pittsburgh and New York showed 
quite similar results 

Industrial atmospheres are more cor 
rosive to zinc than are marine and rural 
atmospheres, because of the presence 
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(B) Thickness of codmium in mils 











Fig. 3—Effect of thickness and location of 
various electroplates on life of coating: 
(A) zinc-plated panels exposed at Wash- 
ington and Pittsburgh; (B) cadmium- 
plated panels exposed at Pittsburgh and 
New York. 
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of sulfur dioxide and sulfur trioxide 
which, in the presence of moisture, at- 
tack the zinc to form soluble com- 
pounds that wash away. Normally, es- 
pecially in rural atmospheres, the cor- 
rosion products are not very soluble 
and their presence has a protective 
influence. 

The protective value of a zinc coat- 
ing depends on the rate at which the 
zinc corrodes, since it is a sacrificial 
coating. Therefore, it might be ex- 
pected that the lifetime of a zinc coat- 
ing would be directly proportional to 
its thickness. This is approximately 
true, as may be seen in Fig. 3A, but 
because of variations in climate, differ- 
ences in the structures of the zinc de- 
posits, and possible unknown factors, 
it is not an exact relationship. 

The American Society for Testing 
Materials has tentatively adopted a 
number of specifications for electro- 
deposited metal coatings. Its specifi- 
cation for electrodeposited zinc coat- 
ings on steel is summarized in Table 
II, with a few typical government spe 
cifications. 

Cadmium 

Cadmium plating is used on such 
products as airplane landing gear parts, 
carburetor parts, and hardware. It is 
similar to zinc plating in many respects, 
being a sacrificial coating, and zinc is 
often substituted for it. Cadmium can 
be given a bright finish, but tarnishes 
rapidly. The corrosion products of 
cadmium are not as voluminous and 
unsightly as those of zinc, permitting 
many more specialized uses. As with 
zinc, use of chromated films is advan- 
tageous. Unfortunately cadmium is 
much more expensive than zinc, and 
under some conditions is toxic. It 
should not be used for coating food 
containers. 

Some of the data obtained from ex- 
posure tests of cadmium plated steel 
are summarized in Fig. 3B. 

Cadmium does not offer as much 
protection to steel as does zinc, but 
there seems to be no constant ratio 
between the life of zinc and cadmium 
coatings. Under some conditions the 
cadmium coating lasts only two-thirds 
as long as similar zinc coatings, and 
under other conditions the two coatings 
have the same life. 

Some typical specifications for cad- 
mium plating on steel are summarized 
in Table III. In some specifications 
zinc or cadmium can be substituted for 
each other. 


Nickel 
Nickel plating is used extensively, 
particularly where appearance is im- 
portant. Most decorative nickel coat- 
ings are covered with a thin layer of 
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chromium, but it is the nickel layer 
that gives protection to the underlying 
metal. Brass, bronze, copper, zinc al- 
loys, nickel, silver, and steel are all 
plated with nickel for such uses as 
lighting fixtures, tableware, and surgi- 
cal instruments. 

Some typical results of exposure tests 
of steel panels plated with 0.25, 0.50 
and 1.0 mil of nickel are shown in Fig. 
4A. The effects of atmospheric condi- 
tions are different than for panels 
plated with zinc and cadmium. 

There is no simple relation between 
the thickness of nickel coatings on steel 
and their useful life. As with other 
noble coatings, the safest generaliza- 
tion that can be made is the thicker the 
coating, the longer it will last. This 
effect, however, is reduced as the thick- 
ness increases. When the thickness is 
greater than 2 or 3 mils, the nickel 
coating is practically pore-free, and the 
effectiveness of the coating depends 
on the rate of corrosion of the nickel 
itself, 

On brass and zinc alloys, nickel 
gives the same kind of protection as 
on steel. Brass, however, corrodes less 
rapidly than steel; thus, brass does not 
require as thick a coating of nickel as 
does steel, to obtain the same protec- 
tion. Zinc and zinc alloys require al- 
most as thick a coating of nickel as 
does steel. Fig. 4B illustrates the rela- 
tive protective value of nickel coatings 
on different metals. It is based on a 
large number of results obtained from 
outdoor exposure of nickel plated pan- 
els for one year at different locations 


Chromium 


Chrome plated products, such as 
automobile fixtures, plumbing, and 
hardware, have a very thin layer of 
chromium with a relatively thick layer 
of another metal underneath. Such 
chromium coatings give a lasting 
bright finish and are resistant to cor 
rosion and tarnishing, but do not add 
to the protection of the metal beneath 
These coatings, of the order of 0.02 
mil in thickness, are quite porous and 
permit corrosion of the base metal, 
since chromium acts as a noble metal. 
As much as 0.2 mil of chromium on 
brass gives less protection than a coat- 
ing of 0.05 mil of nickel covered with 
0.02 mil of chromium. Chromium 
plated directly on zinc or zinc alloys 
is also of little value. On steel, nickel 
with a thin layer of chromium is more 
satisfactory than chromium alone. 


Copper-Nickel-Chromium 


The most common electrodeposited 
coating of the noble metal type is the 
composite coating of copper, nickel, 
and chromium. Nickel, or copper and 












Table Il—Electrodeposited Coatings 
of Zinc on Steel 


According to standard specifications 


Specification | Application Minimum 
Thickness, in 
| 


| 











ASTM Alé64- 
40T 
Class G.S. Outdoors 0.001 Loca! 
Class L.S. General .0005 Local 
Class R.S. Indoors (0.00015 Local 
Federal 
FF-B-561 | Steel lag 10.0005 Local 
bolts 
FF-H-106 Locks and |*0.001 Average 
lock trim | 
FF-H111 Shelf and 0.001 Average 
| misc. 
| hardware | 
FF-H-116b | Hinges 0.0005 Local 
FF-H-121 | Door closers|0.001 Average 
4 > 
W eal 1 |I Inside of box|0.00015 Local 
dies a" | Outside of | ; 
Senne | box 0.00050 Local 
Navy Dept General 0.0005 Local 


46P2 
Threaded (0.0002 Local 
| parts 





* Zinc on screw threads shall not exceed 
0.002 in. 





nickel, provides the real protection, 
and chromium gives a bright and tar- 
nish-resisting surface. 

In actual practice, the proportion of 
copper used is determined by produc- 
tion problems rather than by its protec- 
tive value. In general, substitution of 
copper for part or all of the nickel 
reduces the protective value of the coat- 





Table I1I—Electrodeposited Coat- 
ings of Cadmium on Steel 


According to standard specifications 


Minimum 
Thickness, in. 


Specification | Application 


ASTM Al165- 
40T 
Class N.S. Outdoor 0.0005 Local 
Class O.S General 0.0003 Local 
Class T.S Indoor 0.00015 Local 
Federal 
FF-B-561 Steel lag 0.0005 Local 
bolts 
FF-H-106 Locks and 0.0004 Average 
| Lock trim 
FF-H-111 Shelfand (0.0004 Average 
| mise 


hardware 
FF-H-116b Hinges 10.0005 Local 
FF-H-121 | Door closers|0.0004 Average 
Navy Dept. General | 0.0005 Local 
46P1 Threaded 0.0002 Local 
parts 
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Fig. 4—Effect of thickness of electroplate 
on protective value (0 no protection, 
100 complete protection): (A) nickel- 
plated panels exposed 18 months in Wash- 
ington, Key West and Pittsburgh; (B) 
nickel coatings on zinc, brass and steel, 
exposed for one year, average of six loca- 
tions; (C) chromium plated over 0.2 mil 
of nickel on brass, exposed 2.2 years, 
average of six different types of locations. 


ing, particularly if the coating is less 
than one mil thick. The relative effect 
depends on service conditions, base 
metal, and total thickness 

In such composite coatings, the chro- 
mium layer is usually between 0.01 and 
0.02 mil thick. This thickness of chro 
mium has little effect on the protective 
value of the thicker (2 mils or more) 
nickel and copper-nickel layers. For 
thin layers (4 mil or less) of nickel or 
copper-nickel, however, the effect of a 
thin chromium layer can be apprecia- 
ble. Unfortunately, these effects, while 
known, are not easily predicted 

Thicker coatings of chromium, 0.05 
and 0.1 mil, over nickel are beneficial, 
particularly in industrial atmospheres, 
since chromium is not attacked by sul 
fur dioxide as readily as nickel. Tests 
have shown that for protection against 
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Table IV—Composite Electrodeposited Coatings of 
Copper, Nickel and Chromium on Steel 


According to standard specifications) 


Hours | 
| in Salt 
| Spray Plated | Minimum 
Specification Application | With No Metal* | Thickness, in 


| preciable 


Corrosion 


| } Ap 


ASTM A166-45T 
Class D.S. 


Severe outdoor use " 


Class F.S. General use 72 
a 
} 
Class K.S. | Mild corrosion 48 
Class Q.S. Non-corrosive lf 


| atmosphere 


Federal 


FF-H-10¢ | Lock and lock 
trim 
FF-H-111 | Shelf and mis« 
| hardware 
FF-H-121 Door closers 


FF-H-116b 


GG-I-526 


| Hinges 
| Dental and surgi- 24 
cal instruments 


WW-V-151 


Valves, radiator 


Copper and_ | 0.0020 Local 
| Nickel (roral)} 
Nickel | 0.0010 Local 
Chromium — | 0.00001 Local, if required 
Copper and | 0.00125 Local 
Nickel (total)! 
Nickel | 0 0006 Local 
Chromium 0.00001 Local, if required 


Copper and | 0.00075 Local 
Nickel (total 
Nickel 
Chromium 


0 0004 Local 
0.00001 Local, if required 


Copper and_ | 0.0004 Local 

Nickel (total 

Nickel } 0 0002 Local 

Chromium | 0.00001 Local, if required 


Copper or 0 00013 Average 
Cadmium | 


Nickel 0 0001 Average 
Chromium 0.00002 Average, if re 
quired 


Copper and 0.0004 Local 





Nickel (total 

Nickel 0 0002 Local 

Chromium 0 00001 Local 

Nickel 0 00018 Average 

Chromium 0. OOOOI18 Average, if re- 
juired 


* Copper offers no functional advantage over nickel, but it is cheaper. an‘ is specified t 
fll out “total” thickness that could be filled by nickel alone. This total includes minimum 


nickel listed separatel) 





corrosion, 0.1 mil of chromium de- 
posited over 1 mil of copper-nickel on 
steel is about as effective as 0.02 mil 
of chromium over 2 mils of a copper- 
nickel composite coating 

On brass, and to a lesser extent on 
zinc alloys, chromium can be detri- 
mental to a thin nickel coating. At 
thicknesses of about 0.02 mil and more, 
hromium develops small cracks be- 
cause of internal stresses. These cracks 
extend through thin nickel coatings 
and expose the base metal. Fig. 4C 
illustrates this effect of chromium on 
0.2 mil of nickel on brass. Increasing 
the thickness of chromium up to 0.02 
or 0.03 mil improves the . protective 
effect of the plated coating. Still 
thicker layers of chromium, however, 
decrease the protective value of the 
plated coating. This effect can be re- 


duced and sometimes eliminated by in- 
creasing the thickness of the nickel 
layer. 

The most important variable for 
copper-nickel-chromium (with a thin 
chromium layer) is total thickness 
Any variation from usual specifica 
tions, in regard to percentage of copper 
or thickness of chromium, are much 
less important than is total thickness 
for protection from corrosion. Some 
typical specifications for nickel and 
copper-nickel-chromium coatings on 
steel, zinc and copper alloys are given 
in Tables IV, V and VI 

It might be expected that a sacrificial 
coating of zinc or cadmium covered 
with a noble metal such as_ nickel 
would provide good protection. Such 
composite coatings have been tried 
They have been found to offer no ad 
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vantages and are often inferior to 
copper-nickel-chromium coatings. 


Lead 


Lead plating is used much less than 
other electrodeposits for protection 
against atmospheric corrosion. It is 
applied on some hardware, roofing 
and wire. It is soft and not suitable 
for a bright finish 

On steel, lead is generally sacrificial 
in marine atmospheres. In industrial 
atmospheres with a high content of sul- 
fur trioxide, lead corrodes less rapidly 
than in rural or marine atmospheres 
and tends to be noble with respect to 
steel. 

Less than 0.25 mi! of lead on steel 
is of little protective value in any cli 
mate. In thicker coatings, lead gives 
good protection, especially in industrial 
areas. Rust may appear in pores or 
scratches soon after exposure, but these 
spots are generally covered and pro- 
tected by the corrosion products of the 
lead. A flash coating of copper be- 
tween the lead and the steel is advan 
tageous for these thicker coatings 
Some typical specifications for electro- 
deposited lead coatings are summar- 
ized in Table VII. 


Alloy Coatings 


Because of technical difficulties, ex- 
pense and lack of development, alloy 
plating has not yet come into wide 
use. Many alloy plating baths are 
known, some of which are used com- 
mercially; some may prove to be useful 
for corrosion protection. The white al- 
loys of copper-tin, copper-zinc, and 
copper-tin-zinc are being used com- 
mercially as substitutes for nickel and 
or chromium, sometimes resulting in 
improved corrosion resistance. Brass 

lating is well known but is used most- 
y in thin deposits for appearance 
rather than for protection from cor- 
rosion 

Zinc alloy containing 8 to 10 per- 
cent cadmium can be plated. This al- 
loy gives only slightly better protec- 
tion to steel than does an equal thick- 
ness of zinc in industrial climates. 

Lead-tin alloys containing up to 10 

ercent of tin are plated commercially. 
hese alloys are better than lead with 
respect to soldering and welding but 
do not seem to give equal protection 
against corrosion. It has been reported, 
however, that these lead-tin alloys give 
better protection in the salt-spray than 
pure lead coatings. 

When selecting an electrodeposited 
coating for protection against corrosion 
probably the most important limita- 
tions are economic. For this reason 
zinc is preferred to cadmium, and most 
alloy deposits are not popular 


Propuct ENGINEERING 


DECEMBER, 





Table V—Composite Electrodeposited Coatings of Copper, Nickel, 
and Chromium, on Zinc and Zinc Base Alloys (According to standard specifications) 





Salt Spray, 


| _— 
Application Hours Metal* 
equired 


| Minimum Local Thickness, 


Specification in. 








| 
| aintionmabaiands 
ASTM B142-45T | | 
Copper plus | 0.00125 
Nickel (total)| 
Copper | 0.0004 





Class F.Z. Outdoor 48 Nickel | 0.0005 
Chromium | 0.00001, if required 
| Cop opper plus lo 00075 
| Nickel (total) 
Copper 0 0003 
Class K.Z. General 32 Nickel 0 0003 
| Chromium | 0 00001, if required 
Copper ray 0 oo0s** 
Nickel (total 
Class Q.Z. Indoor 16 Copper 0.0002 
Nickel 10 0003 
Chromium | 0.0001, if required 


Copper plus | 0 00075 
Nickel (total)| 
Federal WW-P- | Plumbing fixtures Copper | 0 0003 
54la 0.003 
Chromium 0 00001, if required 


*See note under Table II]. Total can be filled with either copper or nickel, providing 
specified minimum of each is observed. ** 0 0003 in. if nickel only ts used 





Table VI—Composite Coatings of Nickel and Chromium 
on Copper and Copper Base Alloys 


(According to standard specifications 











Specification Application Metal Minimum Thickness, in. 
ASTM B141-45_| Nickel | 0.0005 Local 
Class F. Cc Outdoor Chromium | 0.0001 Local, if required 
" Cinco K co “| Cened Nickel 0 0003 Local : 
Chromium — 0 00001 Local, if required 
” ‘Class Q c 7 indoor | Nickel 0 0001 Local ; 
| & hromium 0.00001 Local, if required 
Federal | e 
FF-H-106 Locks and Lock Trim (Nickel 0 0001 Average 
FF-H-111 Shelf and Misc. Hardware}{ 
FF-H-121 Door C losers \{(Chromium | 0.00002 Average 
” ‘FFA 1- 6b Hinges [Nickel 0.00018 Average 
FF-H-136 Hardware for Lav: { 


| Partitions and “ah oe ures ||Chromium | 0.000018 Average, if required 





GG-I-526* Dental and Surgical | (Nickel 0.0001 Local 
Instruments 1 
Plumbing Fixtures 


WW-P-54la (Chromium | 0.00001 Local 





*Hours required in standard salt spray without appreciable corrosion: 24 





Table VII—Electrodeposited Coatings of Lead on Steel 


(Lead can be de dopesiced over 0.000015 in. of copper) 





S alt Spray, Minimum Le ocal Thickness, 





Specification Suggested Service Hr Required in. 
ASTM B200-45T 
Class E. S. Outdoor 96 0 0010 
Class M.S. | General 48 0.0005 
Class P.S. | Indoor | 24 | 0 00025 
1949 139 











Fig. 1—Graph giving the relation of cylinder pressure and 
initial piston velocity for two values of ratio of piston area to 
orifice area. Ratio of orifice area to piston area is constant. 
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Fig. 2—Relative pressure drop at different fractions of a stroke 
for a shock absorber fitted with a prolonged piston having a 
slot of constant width and that is uniform in tapered depth. 


Hydraulic Shock Absorbers 


VICTOR TATARINOV 


Consulting Engineer 


As A SEQUEL to the author's previously published com- 
ments, p 184, November 1948, PRopucT ENGINEERING, 
entitled “Hydraulic Shock Absorber Orifice Designs,” 
the following continued discussion should be of further 
value in the design of hydraulic shock absorbers in which 
the variation of piston velocity is represented by a para- 
bolic curve. 


Let 
A = area of piston, sq ft 
a total area of orifice passages, sq ft 
af initial velocity of piston at instant shock is applied or the 


velocity of the body that is to be stopped, ft per sec 
velocity of piston at distance x from position where shock 
is applied, ft per sec 

vo = velocity of flow through orifices at piston velocity 
tt per sec 


velocity of flow through orifices at piston velocity 


ft per sec 
S full stroke of the piston, ft 
W weight of body to be stopped, Ib 
» density of fluid in the cylinder, lb per cu ft 
= acceleration of gravity, 32.2 ft per sec per sec 
p pressure in cylinder, psi 
K sum of hydraulic resistance coefhcients 


1. Let 2m be the parameter of the parabolic curve repre- 
senting the variation of piston position with piston velocity. 
Then 

S 2m and (S — x)? 2» 


then from conditions of flow continuity 


{ » * 
es 


Since the work performed by the piston during its 


140 


stroke § is equal to the kinetic energy of the mass that 


1S stopped 


(1 aC-2) {0-3 
ra vaen(tfaQrs)5 


then the volume of fluid displaced by the piston in travel 


Ww 
1\2 a 1) 
v(1+K) ( ) (1 -“) 
a d 
To determine the compression of fluid in the cylinder 
affected by the piston movement in generating the hydro- 
namic direct pressure p on the working surface of the 


piston, let 


E = 330,000 psi; the volumetric modulus of fluid elasticity 


1 = travel of the piston during the compression, ft 
", = mean velocity of the piston, ft per sec 
then 
| 
(: oe 
S 
aS 


a [ ~ 330,000 (1 — a »| ia 
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3. Since the movement of the piston and the motion of 
fluid in the orifices are opposite in direction, where K, is 
the sum of the hydraulic resistance coefficients, the rela- 
tive velocity w, of the fluid in the piston orifices in rela- 
tion to the fixed cylinder is 


- 
se tod ‘ -y 288 gp 
vy (1+ Ke 


! 


4_. . 96.2 “Sted : 
a es Ue Ter + K (3) 


With Eqs (1), (2) and (3) it should be possible to 
solve problems dealing with the dimensions of shock 
absorbers. 

PROBLEM. Determine the dimensions of a shock absorber 
that will stop a load of 1,000 Ib, moving at 100, ft per 
sec, in a piston travel of 3 ft. Piston to have 4 orifices. 
Glycerin, weighing 76 lb per cu ft, is to be used for the 
hydraulic fluid. 

SOLUTION. From Eq (2) the graph shown in Fig. 1 is 
constructed, which for v, equal to 100 and A/a equal to 
10 indicates a pressure p of 10,250 psi. 

Sum of the hydraulic coefficients K, includes, an en- 
trance coefficient of 0.49, and a coefficient of frictional 
loss in the passage holes. 

Where 
h = width of piston 
d = diameter of orifice hole 
p/1,422 = a correction factor for increased viscosity of fluid sub- 
jected to pressures greater than 1,422 psi, as has been 
established by Hyde and Hersey experiments. 
the coefficient of frictional loss in the passages is calculated 
from 


& 
0.02 P 
= 1,422 
then with a ratio 4/d equal to 4 
0,25 
K, = 0.49 +0.02 x 4> aaa 1.067 
then from Eq (3) 
t 14 26) 10,290 eg 2 
a 100 § 76 + 1.067) 


Since the frictional resistance during the piston travel 
is changing with pressure, in applying Eq (1) to de- 
termine the volume of fluid displaced by the piston, the 
frictional coefficient established for mean fluid velocity 
in the passage orifices should be multiplied by 3, or 

10,250 1 


K =0.49+0.02 X4X—)"5- X—<- = 0.605 


' 5 X 1,000 as i idle 
S4 = 7EXT.OS X 8.78 (1 — 178.78) ~ OB cue 


0.598 ‘ 
A =-—, 0.199 sq ft = 28.6 sq in 
D =6in. 
@ = 28.6/8.78 = 3.25 sq in. 


area of one orifice = 3.25/4 = 0.81 sq in., or d = 1 in. 


The chief disadvantage of a shock absorber, in which 
the piston is fitted with a number of drilled holes, is 
the large initial fluid pressure generated in the cylinder. 
Such a design requires a heavy cylinder construction. 

To simplify calculations, the volume of fluid necessary 
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to absorb the energy of shock can be approximately cal- 
culated from the empirical equation. 
SW 
70 y (1+ K) 
For a shock absorber fitted with a prolonged eh 
Fig. 2, having a slot of constant width and uniformly 


tapered depth, where 


SA = 


Si: = CS = length of piston 
w = velocity of flow in a certain cross-sectional area a of the slot 
@. = maximum cross-sectional area of slot 


the general equation of energy absorption is 


Integration gives 


f(x) = C@—C(C — 1)? + 4.607 (C — 1) log [(C — 1)/C 


The graph in Fig. 2, which gives values of A/a, for 
different values of C equal to S,/§ and 
144 W 


M = yas” 


¥ (1 


is constructed from these equations using a value of 76 
for y (an 80 percent glycerin mixture), and a value of 
0.6 for K. The graph and the foregoing equations sim- 
plifies the procedure in determining maximum initial pres- 
sure on the piston, the length of piston and the length 
of cylinder. 

With a maximum initial pressure equal to 1, the curve 
in Fig. 2 gives the relative fluid pressure drop for different 
fractions of a stroke. The initial fluid pressure on the 
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Fig. 3—-Relative pressure drop at different fractions of a stroke 
for a shock absorber fitted with a plain piston containing a 
grooved tapered plug to provide three tapered slot orifices. 
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Fig. 4—Pressure curve of a shock absorber in which the orifices 
are several rectangular grooves of different lengths cut in a 
bushing or the cylinder wall to provide a variable orifice area. 


piston at K, equal to 0.82 is 4 times lower than for pre 
vious design, but length of cylinder will be 70 percent 
greater. 

The shock absorber shown in Fig. 3 is fitted with a 
plain piston and 3 tapered cylinder slot orifices. For this 
type of piston, the general energy equation is 


2 
W =yi(i +m (+) Sf (x 
ao 





in which 

K =1.2 

f(x) = 20? — C + 4.6C? (1 — C) log jC/(C — 1)| 

The graph in Fig. 3, which gives values of A a, for dif- 
ferent values of C and M, is constructed from these equa- 
tions using the following values 

S; = S + piston height A + 1/2 in. clearance 

Theoretical length of slot = S; + 1 in. 

The curve in Fig. 3 represents the relative pressure drop. 
The initial fluid pressure on the piston at K, equal to 1.0 
is 4 times lower than for first shock absorber design, but 
the length of the cylinder is the same. 

To reduce the manufacturing cost, the tapered cylinder 
slot orifices could be replaced by several rectangular grooves 
of different lengths cut in the bushing or cylinder wall. 
For such construction, using K equal to 0.8, and ¢ equal 
to 0.65, the total cross-sectional area a of the grooves can 
be determined from 


1\_ 144 W 
a 7¥(1+K)SA¢ 


With such construction, the pressure distributions curve 
for positions of the piston will not vary smoothly. The 
pressure curve will be of a step pattern, like that shown 
in Fig. 4, with sudden increases as the effective number 
of slots is reduced. The initial fluid pressure on the piston 
at 12 slots of 6 different lengths and K, equal to 0.69 
is 3.8 times lower than for first shock absorber design. 

Aik VESSEL EFFECT ON PisTON STROKE. As a further 
refinement in design, a closed air vessel could be fitted 
to the shock absorber cylinder on the piston rod side. 
Such a cylinder would store the fluid Reha by the 
moving piston in a maximum amount equal to the volume 
of the piston rod full working stroke. The air compressed 
in the vessel could be used to return the piston to its 
starting position even against packing friction on the rod. 








“Ruggedization” Tests Aid Development of Electrical Parts 


DESIGNERS AND MANUFACTURERS of 
electronic components will benefit 
from test and development data now 
being accumulated in a comprehensive 
electron tube ‘““ruggedization” pro- 
gram at the National Bureau of 
Standards. 

Because heavy-duty tubes are essen 
tial for electronic devices subjected to 
severe conditions of vibration, shock 
or acceleration, test methods for de 
termining sturdiness and durability are 
key factors in development of these 
components. These methods are now 
being studied and developed as one 
phase of the program that is under the 
direction of I. L. Cherrick of the 
Bureau’s Electron Tube Laboratory 

Part of the project consists of a sur- 
vey of the actual operating conditions 
for electron tubes in various commer- 
cial and military applications, to pro 
vide a practical basis for design of test 
equipment to simulate actual use. 

In addition to test methods, the 
Bureau is developing new types of 
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tubes. Their design is based on an 
analysis of how ordinary tubes fail 
under test or in service. Thus, a de- 
tailed knowledge of operating condi- 
tions and tube failures is an important 
guide to the design of tubes that will 
be strong enough to operate properly 
under severe mechanical abuse 

Some tubes may have to withstand 
great extremes of temperature as well, 
but, in any case, mechanical design of 
a tube is strictly governed by required 
electrical properties 

The Bureau's facilities for testing 
tube “ruggedness” include vibration 
apparatus, mechanical resonance test- 
ers, high-impact shock machines and 
high-speed centrifuges, all of which 
can be adapted for specialized tests. 

Some tests are conducted with 
typical electrical potentials applied to 
the tube elements so that noise modu- 
lation, short circuits and other effects 
can easily be studied. Destructive field 
conditions can be reproduced through 
proper choice of vibration, resonance, 


impact and acceleration tests 

After receiving various tests, tubes 
are examined for structural failures. 
X-rays sometimes are used to reveal 
the extent of structural changes with- 
out opening the tube envelope. Ma- 
terials for some tube elements are ex- 
amined spectroscopically to determine 
exact composition and impurities that 
might weaken the tube structure. 

A survey of the actual vibrations in 
each type of service shows that there 
are definite, characteristic vibration 
frequencies—a noise spectrum—asso- 
ciated with each application. In motor 
vehicles the vibrations are usually of 
low frequency, but in aircraft they 
sometimes reach 10,000 cycles per 
second. 

Out of these studies will come 
recommended specifications for ma- 
terials best suited for specific service 
conditions. And in some cases, new 
materials and new methods of fabrica- 
tion must be developed to meet un- 
usual requirements. 
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Installation 


From “Application of Electrical Resistance 
Strain Gages” by A. L. Tannahill, The 
Engineer (London), p 630, June 10, 1949. 
FOR OPERATIONS that cannot be re- 
peated, it is important that strain 
gages are installed by a thoroughly 
reliable technique. The author gives 
general precautions to be used with 
strain gages, tells how to clean sur- 
faces, degrease, and apply both in- 
terior and exterior gages. 

The principal causes of failure with 
strain gages used with pressure ves- 
sels are: 

(a) Initial moisture content of 
gages. 

(b) Unsatisfactory surface for at- 
tachment. 

(c) Inadequate adhesion 

(d) Inadequate electrical insula- 
tion to earth or between leads. 

(e) Ingress of moisture after ad- 
hesion. 

(f) Inadequate thermal insulation 
and temperature compensation. 

(g) Interference with gage cali- 
bration factor. 

Item (f) requires special atten- 
tion in the installation of exterior 
gages, whereas items (b), (d), (e) 
and (g) have added impértance in 
the case of interior gages. 

Covering Exterior Gages 

Since exterior gages may be sub- 
ject to temperature variations due to 
atmospheric changes, their tempera- 
ture compensators are mounted on 
small y in. thick strips of the same 
material as the subject under test and 
the latter are attached to the pres- 
sure vessel surface by adhesive poly- 
thene tape immediately adjacent to 
their respective gages, Fig. 1(B). 

When the gages are dry, insulated 
connecting wires may be run to their 
positions and, after these have been 
secured at points near to the gages, 
short lengths of insulating sleeving 
should be slipped on and their ends 
should be soldered to the gage con- 
necting strips, using resin-cored solder. 
One side of the gages proper should 
be bus-barred together and one side 
of the compensators should be like- 
wise connected. The remaining con- 
nections must then be brought out. 

The gages and compensators should 
now be smeared all over with a thin 
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layer of some waxy substance, which 
should cover every possible point of 
moisture ingress including the con- 
necting strips, soldered connections 
and the entires to the lead insulation 
covers. After this the insulating sleev- 
ing may be slipped over the soldered 
connections to prevent any sharp 
edges from puncturing the gage paper 
and shorting to earth, Fig. 1(C). 

It is important to use a wax, not 
a grease. Any form of soft wax of 
good electrical resistance and which 
can be readily applied in all posi- 
tions should be satisfactory, provided 
it gives a complete seal. Grease is 
useless, since it causes swelling, loosen- 
ing and even electrical breakdown of 
the gages. 

The gage and compensator pairs, 
or a row of adjacent pairs, should 
now be covered with adhesive poly- 
thene tape of sufficient size to insure 
that its edges may be pressed down 
firmly on to the surrounding metal 
surfaces. In this way the gages and 
compensators become totally enclosed 
in an air-tight pocket, Fig. 1(D), 
except perhaps for the point where the 
leads emerge. 

In order to complete the airtight 


seal the polythene covering should 
be socal over with a layer of paste, 
overlapping it on to the surrounding 
metal surface and paying special at- 
tention to the points at which the 
leads emerge, Fig. 1(E). Paste should 
not be applied directly to gages with- 
out the intervening polythene cov- 
ering. 

Finally, a 4 in. thick pad of felt 
should be fixed in position over the 
area covered with paste by means of 
strips of tape, Fig. 1(F). The object 
is to prevent drafts from striking the 
outer wall of the pocket and to in 
sure (as far as reasonably possible) 
that the gage and compensator tem- 
peratures will be controlled by the 
relatively steady temperature of the 
metal mass of the vessel, rather than 
by ambient air temperature. 

Covering Interior Gages 

Interior gages have one advantage 
over exterior ones, in that they are 
more readily maintained at a steady 
temperature, since they are immersed 
in the liquid pressure medium. For 
this reason it is permissible to mount 
their compensators on a separate plate 
of the same material as the vessel 
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Fig. 1—Exterior gages (for use in air). Felt covering prevents drafts. 
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Fig. 2—Interior gages (for use under water). Gages must be watertight. 


and to locate the plate at any con- 
venient position within the vessel. 

With interior gages the prevention 
of moisture ingress is vital and every 
reasonable precaution must be taken 
to avoid it. The interior of the ves- 
sel must therefore be thoroughly dry 
during the entire process of attaching 
and covering the gages 

When preparing the surfaces for 
attachment of gages, the area cleaned 
down to bright metal should equal 
the gage area plus an inch all round 
for bonding the protecting materials 
Very special attention should also be 
given to securing an even surface for 
attaching the gages. It will be ap 


preciated that if the gage is stretched 
over a Slight hollow the subsequent 
application of pressure by the fluid 
would press part of the gage into the 
hollow and cause a falsely high strain 
reading. A compensator subjected to 
the same conditions would give a 
falsely low reading. Thus, while a 
slight pit here and there under an 
exterior gage does little harm, it can 
cause large non-linearities in the re- 
sponse of interior gages in the ~ 
sure range between 0 and 200 |b or 
300 Ib per square inch, and the only 
valuable readings obtainable are those 
lying between, say, 300 Ib per square 
inch and the top test pressure. The 
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surface should therefore be hand 
scraped before finishing with Emery 
paper. 

For interior work individual leads 
ire always run right out of the ves- 
sel from each gage terminal. No ad 
ditional insulating sleeving is used 
in this instance, as it is too bulky. In 
its place a small piece of adhesive 
polythene tape is slipped below the 
connecting strips, after soldering on 
the leads to prevent shorting to earth, 
“ig. 2(A). 

A rectangular frame of pressure 
plastic, 4 in. wide all round, is 
then placed around the gage and 
rolled in position with a squeegee 
roller. The leads are firmly pressed 
into one wall of the box, leaving 
some slackness inside the box so that 
subsequent rolling pressure will not 
strain and break the gage filament 
The gages and soldered connections 
should now be smeared with wax as 
already described, and a small piece 
of non-adhesive polythene tape is 
laid over the gage inside the confines 
of the plastic box, Fig. 2(B). This 
prevents subsecuent layers of pro 
tective coating from adhering to the 
gage and upsetting its calibration 
factor. The next steps are to fill in 
the box interior with a strip of the 
plastic, rolled in, Fig. 2(C), and to 
cover the whole area of the box with 
a further layer, also rolled on and 
taking particular care to make a good 
joint where the leads emerge, Fig 
(D) 

After completing the box, its ex- 
terior and the adjacent metal surface 
are smeared with paste, Fig. 2(E), 
and the entire surface of the paste is 
painted with varnish, Fig. 2(F) and 
defects are covered 





Finishing High - Accuracy Reduction Gears 


From “The Production of High-Accuracy 
Marine Reduction Gears” by A. W. Davis, 
B.Sc. (Eng.), Mechanical World, March, 
1949, page 288. 
EXCEPT IN CASES where surface hard 
ening is utilized, hobbing and shaving 
or lapping are the processes commonly 
used in the production of large, high- 
accuracy marine reduction gears 
Standard British specifications indi- 
cate the basic requirements for hob- 
bing with respect to their accuracy of 
motion, but do not state when a creep 
mechanism should be used in the drive 
between the main worm and the mas 
ter gear. The disadvantage of such a 
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mechanism is the large number of 
working parts requiring extreme ac- 
curacy; the advantage, particularly for 
large gears, is that the device renders 
unnecessary supreme accuracies in the 
worm drive unit 

This high degree of precision must 
be maintained on solid table machines 
where errors in this component pro 
duce on the cut gear a periodic pitch 
error that cannot be removed by any 
known posthobbing process. However, 
for creep table machines, this objection 
does not apply, but considerable impor- 
tance attaches to the creep ratio used. 

The hobbing machine should be 


housed in temperature controlled com 
partments, wherein the variation of 
temperature is limited to + 1 F. In 
addition, a generous temperature con 
trolled supply of cutting oil should be 
fed to the hobs. 

A post-hobbing process is most de 
sirable for producing a quality finish 
for reasons of: 

1. Tooth profile, which is subject 
to some inaccuracy on a hobbed gear 
This condition is the result of a mis- 
aligned hob. 

2. Helix angle, the uniformity of 
which is difficult to maintain even un- 
der temperature controlled conditions 
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3. Surface finish, which is funda- 
mentally below standard in a hobbed 
gear. 

Two alternative methods of post- 
hobbing present themselves, namely, 
lapping and shaving. The lapping 
process can be effective if it is care- 
fully controlled and an abundance of 
time is available. But the danger of 
lapping compound becoming em- 
bedded in the tooth surface is always 
present. As an economic proposition 
in the production of merchant gearing, 
the process is not recommended. 

The alternative is that of shaving, 
which is now perfected to such a de- 
gree that it is on an economic footing 
for merchant as well as for naval gears. 
The process is rapid and consists of 
shaving the wheel units and then 
shaving the pinions selectively, i.e., 
by varying the infeed of the cutter 
so that variations of helix angle be- 
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tween pinion and wheel are rectified. 
The process is also completely effective 
in correcting profile errors and in 
providing a polished tooth surface 
free from undulations. It must be 
noted, however, that shaving cannot 
be regarded as a cure for poor hob- 
bing and that it is impossible to elimi- 
nate waves longer than the active 
width of the shaving cutter. 
Creep Fraction 

The creep fraction represents the 
fractional difference in rotational posi- 
tion of the main driving worm before 
and after one complete revolution of 
the master wheel, the fraction repre- 
senting the proportion of one revolu- 
tion of the worm. 

In the case of a solid drive machine, 
the value of this fraction is zero 
(which can also be expressed as O/1) 
and a cyclic error in the worm motion 
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is reproduced in axial bands on the 
cut gear. 

If a creep mechanism is introduced, 
the value of the creep fraction should 
be chosen on the basis of the follow- 
ing considerations: 

(1) A creep fraction of one-half 
introduces the same characteristics as a 
solid drive but in lesser degree, be- 
cause of the phasing effect of alternate 
feeds. This condition applies, in simi- 
lar fashion, to any other values that 
can be expressed as a simple fraction, 
the effect becoming of decreasing im 
portance as the value of the denomi- 
nator increases. 

(2) A long wave undulation occurs 
when the creep fraction approximates 
closely a simple fraction. In this con- 
nection, it is important to note that 
the lower the denominator of the 
simple fraction, the wider berth it 
should be given 





Techniques of Editorial Research 


From “Techniques of Editorial Research 
in Electrical Engineering” by Herbert B. 
Michaelson, Sylvania Electric Products, 
Inc. Published in Journal of the Franklin 
Institute, March, 1949. 


ONE OF THE FIRST STEPS 1m any re- 
search project should be an extensive 
review of previous related work. A 
survey of this type provides a his- 
torical ident P the investiga- 
tions, a comparison of experimental 
procedures, and an analysis of pub- 
lished results. Since a compilation of 
this type often prevents duplication of 
effort, the engineer generally attempts 
to make at least a brief search before 
he starts research or laboratory work. 


THE LITERATURE SEARCH. One ef- 
fective system consists of first turning 
to comprehensive reviews of the sub- 
jects and then proceeding to more spe- 
cialized phases. Dividing technical 
publications into three categories, the 
following order of search is proposed: 
Encyclopedic works 
(preliminary review ) 
Specialized books or monographs 
(detailed survey) 
Articles in periodicals 
(specific information) 
An inverse method can also be used, 
by first compiling as complete a 
bibliography as possible from the 
articles and then working back to the 
more fundamental reviews. The 
former method, which is similar to the 
process of deductive reasoning from 
the general to the specific, is probably 
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better adapted to most types of search. 

In the initial preparation of a 
bibliography, the searcher must turn to 
the various indexes and catalogs of 
engineering literature. However, sys- 
tems of filing, cataloging, and classify- 
ing have definite limitations. For the 
more fundamental aspects of a tech- 
nical subject, the listings under that 
topic in several encyclopedias and 
handbooks can be useful. These in- 
clude: Encyclopedia Britannica, En- 
cyclopedia Americana, Van Nostrand’s 
Scientific Encyclopedia, Electrical En- 
gineers’ Handbook, Standard Hand- 
book for Electrical Engineers, and Ra- 
dio Engineers’ Handbook. Among the 
best sources for compiling a bibliog- 
raphy of specialized books and mono- 
graphs are the subject entries in the 
main card catalog of a large library 
Several book indexes are also helpful 
in this respect: Bibliographical Index, 
Cumulative Book Index, Technical 
Book Review Index, and Index to 
Bibliography of Scientific and Indus- 
trial Reports (U. S. Government Print- 
ing Office, Washington, D. C.). After 
the basic bibliography has been com- 
piled, an examination of these books 
will generally reveal lists of references 
on the subject that the several authors 
themselves have compiled. Not too 
much reliance should be placed, how- 
ever, upon the completeness of these 
lists. 

The remaining, and usually the most 
fruitful, sources of specific informa- 
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tion are the indexing and abstracting 
services for periodical literature. Since 
none of these services covers the same 
group of periodicals, any single guide 
to the literature must not be consid- 
ered complete in itself. Neither 
Science Abstracts nor Physikalische 
Berichte give complete coverage of 
physics and engineering articles 
Chemical Abstracts will often help 
considerably in building up a bibliog- 
raphy on engineering — subjects. 
Nevertheless, out of the 750,000 sci 
entific articles that appear annually in 
15,000 periodicals, only one third are 
abstracted An_ additional — search 
through the annual issues of The En 
gineering Index, The Industrial Art 
Index, and through the Master Ele 
tronics Engineering Index will usually 
yield a large number of references. 
The Monthly Catalog of U. S. Got 
ernment Publications may also indicate 
good sources of information. 

The quest for literature sources is 
not a simple process of going to an 
index or catalog and looking for 
references under a given subject head- 
ing; rather, it is a sleuthing job. Much 
engineering information often lies 
hidden in the literature, and only a 
careful seeking, sifting, and sorting 
will reveal its existence 


SELECTION OF MATERIAL. After the 
bibliography has been listed on a 
sheet of paper or on separate file 
cards, a preliminary survey should be 
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made of the available material. Since 
titles are often misleading, they are 
of little value in sorting out the more 
useful references. The best way to 
determine the relative merits of the 
articles is to consult some abstracting 
service such as Science Abstracts. For 
those references that have not been 
abstracted, the original published 
work must be obtained. For a book, 
the table of contents, preface, intro- 
duction, and index will give a quick 
indication of the contents. For mag- 
azine articles, the best guide is the 
summary that usually appears either 
at the beginning or the end 

Notes should be written on file 
ards or on loose-leaf sheets of paper 
for convenience in sorting and classi- 
fying. Ruled cards 3 x 5 in., 4 x 6 
in. or even larger are used, and half 
shects of note paper have also been 
recommended. For any kind of tech 
nical research writing, the best pro- 
edure is to copy pertinent sentences 
verbatim from the published work 
and to use a separate card or sheet 
ot paper for each entry, writing on 
one side only 





Instead of identifying the sour: 
writing on the card the name of the 


author and similar information, code 
numbers should be used. Sources 
should be kept on a separate biblio- 
graphical list and keyed by number. 
When all references have been ex- 
amined and noted, the cards are di- 
vided into groups of related subjects, 
and an outline of the paper is drawn 
up. If the research worker is thor- 
oughly familiar with the subject be- 
fore starting the search, he can first 
make a rough outline and then take 
notes according to the topics in his 
outline. After a final outline has 
been decided on and the necessary 
information accumulated, the writing 
of the research paper can be started 


THE RESEARCH PAPER. The first 
rough draft should be written rapidly, 
with little concern for literary style 
Instead, emphasis should be placed 
on accuracy. Interpretations should be 
documented properly with references 
A distinction must be made between 
fact and opinion. Although a review 
of the literature is usually objective, 
editorial research need not be en 
tirely sO 

Ideas should appear in logical su 


ession. The order of presenting 





these ideas can be from the simple to 
the complex, from the known to the 
unknown, in order of importance, or 
in some spatial or temporal sequence. 
The space devoted to the various ideas 
should be proportionate to their rela- 
tive importance. 

After the first rough draft has been 
written, it should be revised by im- 
provements in the sentence structure 
and choice of words. The author 
must accept the responsibility of mak- 
ing his meaning unquestionably clear 
The use of ‘emotive language’ is 
usually resented by the specialist 

Reader interest can be maintained 
by the physical appearance of a re 
port as well as by a good rhetorical 
style. The exact form will depend 
largely on the nature of the report and 
the requirement of its recipient, but 
as a general rule, clean typing, double 
spacing on white paper, and wide 
margins are desirable. An abstract at 


the beginning, a table of contents 
underscored headings, and a complete 
bibliogranhy are of value to the 
read If the article is written for 
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pu ation, its physical makeup should 
conform to the particular require 


ments of the periodical 





From “Bell System Patents and Patent 
Licensing” by Keith S$. McHugh, in the 
Bell Telephone Magazine, January 1949. 
INVENTIONS ORIGINATING in Bell Sys- 

m companies play an important role 
in the telephone business in this coun 
try. They also have extensive applica 
tion in other industries. This article 
discusses Bell System policy in patent- 
ing its inventions and in licensing 
others to use them 

Out of the research and develop- 
ment work carried on by Bell System 
scientists and engineers come many in 
ventions. It is the practice to apply 
for United States patents on the more 
important of these inventions so that 
the Bell System’s right to use its own 
inventions in furnishing communica 
tions service can receive the assurance 
provided by the patent laws 

Another reason for applying for 
patents on these inventions is that a 
patent establishes a right in an inven 
tion which enables the patent holder 
to grant licenses to others and thus to 
realize values of the invention in ad 
dition to the values derived from using 
the invention himself. Bell Systen 
patents often have a trading value in 
acquiring the right to use inventions 
of others which are needed in fur 
nishing the best possible communi 
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Patent Licensing 
tions service; in fact, licensing others 
to use the Bell System's patented in- 
ventions is sometimes the only way by 
which such rights can be obtained 
Beyond this, others often are willing 
to pay royalties for the right to use 
these patented inventions 

Some 600 license agreements under 
which rights are granted to more than 
400 widely varied businesses are in 
effect. Some of the important uses for 
which licenses have been granted un- 
der Bell System patents are telephone 
instruments and switchboards; sub 
marine and other types of cable; load- 
ing coils, repeaters and carrier sys 
tems; radio communications systems; 
broadcast transmitters and receivers; 
sound recording and reproducing ap 
paratus; hearing aids; public address 
systems and medical and scientific 
equipment. 

It is the Bell System's policy to 
make available on reasonable terms to 
all who desire them non-exclusive 
licenses under its patents for any use 
In order to realize the value of the 
inventions it is mecessary to employ 
different types of patent license agree- 
ments in different situations, of which 
the following are some i!lustrations 

1. Licenses are exchanged with other 
patent owners, either with or without 
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royalties, so that cach gets the parti 
lar rights he desires under the patents 
of the other 

2. Licenses are granted to manufac- 
turers to make, use and sell apparatus 
to others on a royalty basis 

3. Licenses are granted on a royalty 
basis to those who desire to use speci 
fied apparatus in their own businesses 
(as distinct from those who sell such 
apparatus to others). Such licenses 
include the right to have the licensed 
apparatus made by anyone for the 
licensee 

Most of the Bell System's license 
agreements fall within (1) or (2) 
above, or a combination of the two 
For example, licenses are granted to 
manufacturers covering telephone sys- 
tems and apparatus for sale to operat- 
ing telephone companies, both Bell 
and non-Bell 

Where the proposed licensee has 
patents on inventions which the Bell 
System desires to use in the communi- 
cations business, a _ non - exclusive 
license under such patents is always 
expected and any difference between 
values involved is adjusted through 
royalties. The Bell System seeks to fix 
the terms of licenses to others under 
its own patents, reasonably related to 
the value of the inventions 
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Finished casting is removed from die cavity after beine molded, 
forged and coined under pressure exerted from all directions. 
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Intricate parts like finned piece at top and gear segment with 
steel insert (right center) indicate smoothness of finish obtained 


Single-Step Process Casts, Forges and Coins Most Metals 


SINGLE OPERATION PROCESS ot Ger 
man origin casts, forges and coins 
complicated parts to finished dimen 
sions having tolerances from 0.001 
to 0.002 inch. The number of ma 
chinery operations generally required 
after casting is reduced 60 to 70 per 
cent; tensile and yield strengths of 
various metals—stee], aluminum, cop- 
per, bronze and brass—increased 10 
to 40 percent. 

This “Bacco” technique—a name 
coined by the originators, Budds Aero 
Castings, Incorporated of Canaan, 
Connecticut—achieves high density 
and smooth finish for parts of vary- 
ing sectional thickness by applying 
equal pressure on the molten metal 
from all sides at one time. 

Process Details 

A die and its corresponding cavity 
are mounted on a conventional four 
poster hydraulic press or similar ma 
chine with the cavity on the bed of the 
press and the die on the ram. The 
cavity is made in separately articulated 
sections so that pressure can be ap 
plied in all directions 

After the correct amount of molten 
metal is hand-poured into the cavity, 
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the ram descends. Pressure is ap 
plied to the top of the part by the 
ram, through the die itself. At the 
same time, pressure is applied to the 
sides by the articulated sections of 
the cavity, which are actuated by cams 
attached to the ram. 

As the die and the cavity come to 
gether, excess metal is squeezed out, 
carrying with it the impurities and 
gases lodged in the metal when it was 
poured. 

After the metal solidifies, but while 
it is still hot, still more pressure is 
applied. This coining action squeezes 
the part down to its final dimensions 
and leaves it with a smooth surface 
that requires little or no final finish- 
ing. The extra pressure exerted dur 
ing coining also increases the densits 
of the metal. 

The critical factors in the process 
are the temperatures of the die-cavity 
and molten metal, and the articulated 
construction of the die-cavity assem- 
bly. 

The die-cavity is heated by built-in 
electrical-resistance elements. Its tem- 
perature, and that of the metal, must 
be held within definite limits, de- 
pending on the metal’s characteristics 
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and other variables. Each metal or 
alloy has its own optimum working 
temperature, which can be determined 
only after considerable experimental 
casting of sample parts. Similarly 
pressures On various portions of the 
metal must be varied according to 
the thicknesses of sections in the part 
to be cast. 

An example of a casting for which 
this process is made to order, is a 
camera part of high definition that 
formerly required 25 separate machine 
operations for finishing. When it is 
cast by the Bacco process, only three 
simple machining operations are 
needed. Considerable savings in labor 
and time are the obvious benefits 

Jp to date, the largest casting 
turned out by the Bacco process weighs 
only 5 Ib, measures only about 192 
cu inches. But the inventor, Harold H 
Budds, says there is no theoretical 
limit to the size of parts that the 
process can turn out. The only prac- 
tical limit depends on the size of the 
press available 

As the design of the part becomes 
more irregular, pressures applied to 
the die and cavity sections must be in- 
creased. A simple part, with flat sur- 
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faces, may need only moderate pres 
sure, while one with many intricats 
contours may require very high pres 
sure to get the desired definition 
throughout 

Although operations so far havc 
been on a development basis, the com 
pany has mass-produced several dif 
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ferent parts under contract. But Budds 
points out that this practice cannot be 
continued; the company’s plant facili 
ties are such that it definitely is not a 
mass-production organization 

Once the development program is 
completed, the company will license 
the process to other manufacturers 





Zirconium Electrodes Heart of New Arc Lamp 


LiGHT from the quarter-inch diameter 
zirconium electrodes of Western 
Union's new Telcoarc lamp is one 
eighth as bright as the sun. Of uni 
form dazzling brightness, the light 
produced is a sharply defined circulat 
spot that is controlled by horizontal 
and vertical stabilizing magnets 

In a 1,000-w lamp, operating at 


Current-limiting 
resistor for 
electrornagnet 


55 v and 18 amp on alternating cur- 
rent, the source spot has a maximum 
brightness of 130,000 candles per 
square inch. The total light is 20,000 
lumens 

Because of these unprecedented 
qualities, the Telcoarc will prompt 
major developments in the projection, 
television, photographic, lithographic 
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Arc lamp electrodes are nickel tubes filled with a mixture of 87 percent zirconium 


oxide, 8.7 percent nickel and 4.3 percent 


iron oxide. Latter two elements serve as 


binders and electrical conductors when the initial arc is struck. 
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and photo copying industries. It will 
also have wide medical and scientific 
use, will be of special importance to 
color photography and will be ideal 
for flood and spot lighting. 

A 16 mm motion picture projector 
designed to use a 1,000-w lamp of the 
new type produc es three times as much 
light on the screen as the currently 
available projectors using a 1,000-w 
tungsten filament lamp. The new, 
smaller source, will also produce 
sharper, clearer pictures on the screen. 
With this extra light, 16 mm projec 
tors can be used with bigger screens 
for larger audiences. 

Operation of the lamp in the open 
air without an enclosing glass bulb 
permits a high output of radiations in 
the infrared and ultraviolet regions of 
the spectrum, which are cut off by the 
glass bulb of most light sources. The 
lamp makes these radiations available 
for wide scientific and commercial ap- 
plications 

In one experiment, the light was 
tried in an ultraviolet microscope 
working at 2,600 angstroms. Twenty 
times as much ultraviolet energy as 
that of a quartz mercury vapor lamp 
was produced. Because of this large 
ultraviolet radiation, the lamp is ex- 
pected to be valuable in cancer re- 
search 

In a searchlight, the new lamp pro- 
duced more than 7,000,000 beam can 
dlepower. A tungsten filament lamp 
of the same wattage in the same equip- 
ment produced less than 500,000 beam 
candlepower 

In addition to furnishing a small, 
high-intenity source with high lumen 
and actinic efficiency, the lamp has a 
continuous spectral energy distribution 
and a color temperature that holds 
constant at 3,600 K (3,500 K for a 
white fluorescent lamp). These last 
two characteristics are of particular 
importance in color photography 

In spite of operating in the open air 
at temperatures up to 6,500 F with- 
out producing toxic fumes, Telcoarc 
has a life of several hundred hours. 
This is the result of the basic operat 
ing principle whereby the zirconium 
metal is constantly renewed and re 
produced from its own products of 
combustion When the 3-in. long 
electrodes become exhausted, new ones 
can be inserted quickly and easily. 
By lengthening the electrodes, the 
lamp can be made in sizes up to several 
thousand watts and operate from 
either alternating or direct current 

Development work on the new 
lamp was carried out by W. D. Buck- 
ingham at the company's Water Mill, 
Long Island laboratories 
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Strip joints of aluminum (center, left) and copper welded to aluminum (lower, left) have micro-section, free of weld line, shown 





at right. Strength and electrical conductivity of joints are claimed to be equal to or greater than values for the base material. 


Pressure Welding at Room Temperatures 


WELDING OF NON-FERROUS METALS 
by pressure at room temperature was 
recently announced by William Du- 
bilier, Technical Director of Cornell- 
Dubilier Electric Corporation. A de- 
velopment of the General Electric 
Company, Limited, an English con- 
cern not associated with the American 
namesake, this Koldweld process is 
being licensed in the United States 
through the Koldweld Corporation 
of New York City. 

In England, the process has been 
successfully applied to aluminum, 
cadmium, copper, nickel, zinc and sil- 
ver. Sheets or strips of these metals, 
primarily aluminum, ranging in thick 
ness from foil to a quarter inch and 
larger, both similar or dissimilar in 
composition, can be fused by this 
simple method. Experimental work 
on ferrous materials is in progress. 

Three factors must be considered 
in the Koldweld process. First, sur 
faces to be welded must be absolutely 
clean and free from oxides. Even 
contamination caused by handling will 
invariably prevent formation of a sat 
isfactory joint. Second, a constant 
pressure of about 2@ tons per square 
inch must be maintained on the 
welded areas by the special dies that 
are required. The metal is made to 
flow away from the welding point as 
the dies are brought together. It is 
interesting to note that the rate of 
application of the pressure does not 
appear to affect the strength of the 
weld, and that good welds can be 
made with tools giving either a slow 
squeeze or an impact. 

Lastly, and most important, the 
shape of the dies must be accurately 
controlled so that proper flow of the 
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metal is achieved From the runs 
so far carried out with suitable die 
materials, there has been very little 
evidence of die wear. In many ap- 
plications, however, it will be possibl 
to counteract the effects of such wear 
by occasionally resetting the die 
closure 
Applications 

Three different techniques of weld 
ing have been utilized—the straight 
weld, the ring weld and the con 
tinuous seam weld. The straight weld 
can be used for box seams, for sealing 
tube ends, and for other forms of 
lapped joints that are almost equiva 
lent to butt-welds. This method has 
been found superior for vacuum or 
moisture-proofing, because of the ab 
sence of blow-holes and microscopic 


Openings caused by expansion and 
contraction of gases. 

The ring weld can be used tor seal- 
ing the end of a flanged tube, for 
joining a flanged tube to a plate in 
making hose connections or for unit- 
ing two disks to form an air pressure 
cell. Wheels also can be constructed 
by taking advantage of the natural 
flow of the metal during forming 

Among the important applications 
of the seam weld are tube making and 
cable sheathing fabrication. A ma 
chine has been constructed, in which 
the process of scratch-brushing, final 
forming, welding and trimming, is 
carried out continuously and auto 
matically. In addition, a roller weld 
ing machine can be used to seal the 
edges of a folded section while fol 
lowing a complicated outline. The 
free edges of a box-shaped section can 
ilso be seamed by rolling 





Actinium Available For Industrial Use 


INDUSTRIAL PRODUCTION of the rare, 
radioactive element actinium, a de- 
velopment of importance in the fields 
of radioactive research and applica- 
tion, has been announced by Boris 
Pregel, noted scientist and President 
of the International Rare Metals Re 
finery, Incorporated of New York 
The last of the natural radioactive 
elements to be isolated in commercial 
quantities, actinium is about 150 times 
as active as radium, making it of value 
to nuclear physicists in the production 
of neutrons. Of atomic weight 227 
and atomic number 89, the element 
a decay product of uranium 235, the 
natural isotope of uranium 238 around 


s 


which the entire atomic energy pro- 
gram was created. 

Like radium, actinium disintegrates 
spontaneously, giving rise to a whole 
series of other radioactive elements 
that attain a state of equilibrium with 
their parent, and it is the total of the 
actinium elements which is used in 
commercial applications. By itself, 
the element is a nearly pure beta ray 
emitter; only one percent of its dis 
integrations yielding alpha particles 
In equilibrium with its decay products, 
however, it also becomes a powerful 
source of alpha radiation 

Actinium in equilibrium emits 
strong beta rays, their energies rang 
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ing from 1 to 1.5 Mev. These show 
considerable promise in therapeutic 
applications, particularly in the treat- 
ment of skin diseases, superficial tu- 
mors and other disorders near the sur- 
face of the tissue where penetrating 
radiation is not desirable. 

An abundance of soft gamma ra- 
diation is also present, but, contrary 
to the case of radium, present experi- 
ments indicate that this effect can be 
counteracted by a thin shield of glass 
or sheet plastic material. Since gamma 
rays are the harmful ones, actinium is 
thus much safer than radium, augur- 
ing widespread use on luminous dials 
of instrument panels in airplanes, 
tanks, ships, submarines and other 
industrial products. 

Actinium has a half-life of 13.5 
years. This gives the material a dis- 
tinct advantage over polonium as an 
alpha-ray emitter, since polonium has 
a half-life of only 138 days 


Simple Filtering System 
Is Self-Cleaning 


HIGH OPERATING EFFICIENCY with a 
minimum of maintenance attention is 
the principal feature of a new type 
filtering system perfected by the Com- 
monwealth Engineering Company, ap- 
plied research and development engi- 
neering organization of Dayton, Ohio. 

The system acts as an automatic 
self-renewing filtering mechanism that 
is adaptable to permanent installation 
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in electroplating and other processing 
setups to completely remove solid im- 
purities in continuous or intermittent 
operation as desired. 

Operation is highly efficient with 
all types of solutions; even difficult 
slimes such as those from cyanide 
plating tanks, and those composed of 
iron and aluminum hydrides have 
been successfully filtered. These sub- 
stances are removed in a condition 
that makes recovery of metal easy. 

Central idea of the development is 
the passage of the solution through a 
filtering film that is removed as rap- 
idly as it becomes clogged with im- 
purities. — with a fresh 
film is immediate. 

As developed in the laboratory ap- 
paratus, a revolving drum—with per- 
forated cylindrical surface—is coated 
with a filter aid of a diatomaceous or 
comparable type. The drum is sub- 
merged in a filter tank directly con- 
nected by piping to the plating tank 
The solution passes through to the 
interior of the drum under the influ- 
ence of suction supplied by a pump, 
and impurities are trapped in the filter. 

To accomplish the self-cleaning 
function, the drum revolves against a 
blade that removes the spent filter 
film, which is carried up a ramp and 
dropped into a disposal container. 

Immediately back of the blade is a 
slurry chamber in which the filter aid 
is received from a hopper above and 
diluted with fresh solution from the 
plating tank. The aid deposits itself 
on the drum in the small segment 


Filter system pumps dirty solution through drum in filter tank and back to process tank. 
Spent filter aid is removed from the drum while fresh filter material is metered into 
make-up tank and deposited on drum. Flow is 5 gal per min per sq ft of filter. 
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exposed to the chamber and replaces 
the spent layer as the latter is re- 
ol 

An electrical control system applied 
to the apparatus regulates the inter- 
mittent rotation of the drum and slurry 
mixture to meet the requirements of 
the filtering operation. 

The new filter design solves such 
special problems as preventing a glaz- 
ing effect upon the filter coating and 
cake management under widely vary- 
ing conditions of operation. Unusu- 
ally high flow rates have been achieved 
in the new design, which has been 
brought to the point of application to 
production scale equipment. Using 
aqueous solutions, the pilot apparatus 
has attained a flow of five gallons per 
minute per square foot of filter 


Silicon Carbide Tubes 
Increase Efficiency 
Of Gas-Making Furnaces 


SILICON CARBIDE TUBES have made it 
possible to operate gas-producing fur- 
maces at temperatures ranging from 
2,000 to 3,000 F, an appreciable de- 
parture from the 1,600 to 1,800 F 
limit now imposed on_ installations 
containing alloy steel tubes. Opera- 
tion at these elevated temperatures re- 
sults in improved and _ accelerated 
gasification of oil, butane and pro- 
pane, as well as alteration of the 
molecular structure of natural gas. 

The significance of this develop- 
ment lies in the reforming of natural 
gas to provide a blend that will be 
suitable for appliance burners. Most 
appliances in eastern seaboard cities 
are set or designed for use with water 
gas or coke oven gas. The costly and 
undesirable readjustments or replace- 
ments currently necessary for switch- 
ing to piped-in natural gas would 
not be necessary should widespread 
use of this high-temperature furnace 
be adopted 

Operation of the vertical furnace 
entails the introduction of the steam- 
activated feed at the top into the car- 
bide tubes. After being completely 
vaporized, the feed moves downward 
into a catalyst that produces a crack- 
ing action. Final step is through a 
water-seal cooler into blending ap- 
paratus 

An experimental three-tube instal- 
lation produces 24,000 cu ft of re- 
formed gas per hour. Processing of 
natural gas, butane and propane in 
these units enriches the BTU content 
by as much as 25 percent. 
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Washington Notes 


Guided Missile Laboratory 
Appropriation Authorized 


One of the bills signed by Presi- 
dent Truman following the adjourn- 
ment of Congress authorized the Na- 
tional Bureau of Standards to spend 
$1,900,000 on a guided-missile test- 
ing laboratory building. Senator Ed- 
win Johnson, (Democrat, Colorado), 
author of the bill, said it would per- 
mit the Bureau of Standards to co- 
operate with the Armed Services and 
the National Advisory Committee for 
Aeronautics in the development of 
guided missiles 


House Judiciary Committee 
Probing Patent “Monopoly” 


Although Congress adjourned in 
October and will not reconvene until 
January, Capitol Hill has not been 
lacking in activity. Shortly after 
Congress checked out, Representative 
Emanuel Celler, New Deal Democrat 
from New York, launched hearings 
of a special seven-man House Judiciary 
Subcommittee on “monopoly power.” 
The trust-busting investigation, which 
will run three days a week until 
Christmas, is expected to be the most 
intensive legislative probe into anti 
trust laws since the famed temporary 
National Economy Committee closed 
shop in 1940 after two years of 
hearings. 

One of the questions on the agenda 
of hearings will be whether patent 
laws should be amended to reduce 
“monopoly” aspects of patents. Un- 
der existing legislation, a patent-holder 
has exclusive rights to make an ar- 
ticle for 17 years or can set the selling 
price that others must charge if they 
are licensed to use the patent 


National Research Board 
Gets Increased Authority 


A new directive, extending the au- 
thority and responsibility of the Re 
search and Development Board in 
compliance with the terms of the re- 
cent amendments to the National 
Security Act, has been signed by Secre 
tary of Defense Louis Johnson 

Dr. Karl T. Compton, chairman oi 
the Research and Development Board, 
and a director of McGraw-Hill Pub 
lishing Company, outlined the terms 
of the new directive in a specially con- 
vened meeting of the Board's scientific 
consultants. A part of his statement, 
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Aluminum Pump Housing Cuts Weight by 50 Percent 


ANOTHER INSTANCE where the Armed 
Services are redesigning components 
for air transportability is this alu 
minum housing for centrifugal petro- 
leum pumps used in military cross- 
country fuel lines. Weighing only 
100 Ib, the aluminum casting replaces 
the conventional cast iron counterpart 


that is three times as heavy. This and 
many other studies concerned with the 
substitution of lightweight materials 
to ease handling and transportation 
problems are being conducted at the 
Engineer Research and Development 
Laboratories that are part of the test 
facilities at Fort Belvoir, Virginia 





made prior to his resignation, follows 

‘Another signficant step has just 
been taken toward the achievement o! 
a truly effective program of military 
research in the United States. The Re 
search and Development Board now 
has, in addition to the responsibility 
for formulating a complete integrated 
program of research and development 
for military purposes, the authority to 
determine whether its program is be 
ing carried out by the three military 
departments 

“In specific terms, this means that 
the board may, as it deems necessary, 
direct changes in the programs of the 
services, including the initiation of 
new projects, the increase of effort in 
certain areas and the decrease or cur- 
tailment of effort in other areas 
Hitherto, the role of the Research and 
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Development Board has been largely 
advisory and coordinative. The au- 
thority to see that its recommenda 
tions are, in fact, carried out will 
greatly increase the effectiveness of 
the expert technical advice that the 
Board receives from its consultants 
and advisors = 


Television Receiver 


Has Three Electron Guns 


A television receiver recently dem 
onstrated before the Federal Com 
munications Commission in Washing 
ton picks up color or black-and-white 
pictures broadcast by any of the pro 
posed color broadcasting systems or 
present black-and-white broadcasting 
networks. 

Dev eloped by Dr. C. Willard Geer, 
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of the University of Southern Cali- 
fornia, the receiver can be manufac- 
tured to retail at a price approximately 
the same as present black-and-white 
units. In addition, the new color 
device can be used as an adapter to 
be placed on present black-and-white 
receivers as an auxiliary unit or inside 
the set as a replacement. 

The color tube is designed so that 
the receiving set is all-electronic, di- 
rect-viewing, with no filters, no mov- 
ing parts, no projection lenses and no 
external apparatus requirements 

The simplest conception of how the 
tube operates can be obtained by 
likening it to the present three-color 
photographic process, in that three 
separate pictures—green, red and blue 

are painted on the screen of the 
tube by three electron guns either all 
at the same time or in extremely rapid 
succession. The three guns are placed 
on the back of the tube at angles ap- 
proximately 15 deg away from the 
perpendicular to the screen 

The screen is made up of tiny pyra 
mids that rise above the surface of the 
screen and extend below the plane 
of the screen in a concave configura 
tion. All surfaces of the pyramids 
facing one particular gun are phos- 
phored with a particular primary color 
and paint a complete picture in that 
color 

By turning a switch so that all guns 
will receive the same signal, black 
and-white pictures can be satisfactorily 
projected on the same screen 





Fred H. Haggerson, President of Union 
Carbide and Carbon Corporation, is the 
1949 winner of the American Society for 
Metals medal for the Advancement of 
Research. Presentation was made at the 
Society's annual meeting held at Cleveland 
in October. 


Telecomputing Service 
For Industry Announced 


A NEW ENGINEERING computing serv- 
ice has been developed by a group of 
prominent research engineers. Known 
as the Telecomputing Corp., Burbank, 
California, the organization combines 
engineering experience with the speed 
and accuracy of special automatic elec- 
tronic calculating machines to compute 
numerical values and problems essen 
tial to converting theory and design 
into production; releasing engineering 
and scientific talent from routine cal- 
culations for full time devotion to 
creative work. 

The company has developed and is 
manufacturing special equipment for 
reading data from graphs, film or tape 
records. The results are converted 
directly into punched card form, suit- 
able for arithmetical analysis in various 
fields including structures, electronics, 
physics, hydraulics and accoustics. 


Supersonic Air Jet 
Does Job of Wind Tunnel 


A WIND TUNNEL that i not a tunnel 
is in use at the Columbus, Ohio air 
plane division plant of the Curtis 
Wright Corporation for basic research 
In air flow phenomena. Its most im 
portant unit is a three-inch nozzle 
from which a 1,200-mile-per-hour 
gale can be delivered. 

Other equipment includes a cali 
bration stand to measure the velocity 
of the air coming from the nozzle 
Models of planes and missiles are at 
tached to this stand and data relative 
to the effects of the air passing over 
them are obtained. The investigations 
made with this setup are similar to 
those made elsewhere with enclosed 
wind tunnels 

To obtain the highest speed of the 
supersonic jet, air is forced through 
the nozzle at 6,500 cu ft per minute 


Inventions Marketed 
Through New Agency 


AMATEUR INVENTORS in the San 
Francisco Bay area have a new ‘‘angel” 
to help market any saleable gadgets 
they may devise—an angel that is also 
equipped for guardian duty 

The new agency is Inventors Busi 
ness Consultants, a corporation set up 
in August by nine top business and 
professional men as a spare time proj- 
ect. Composed of four engineers, two 
lawyers, an accountant, an economic 
csearch expert and a publicist, the 
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group will study an invention, deter- 
mine its practicability and marketa- 
bility, figure the cost of production, 
seek out manufacturers and advise the 
inventor on any necessary legal pre 
cautions. 

The service costs inventors nothing 
unless inventions are actually sold, and 
the inventor retains the right to accept 
or reject all offers. The organization 
considers only patented devices 


Radioactive Isotopes 
Aid Studies of Iron Rust 


WITH THE HELP of radioactive 1so 
topes from the Oak Ridge, Tennessee, 
laboratories, scientists of the General 
Electric Company are tackling the 
problem of iron rust. The corrosive 
action is photographed by X-rays 
from a radioactive surface 

A solution containing radioactive 
iron is electroplated onto the surface 
of the metal to be examined. Then 
a photographic plate is placed against 
this surface and left for several days 
During this period, an X-ray i 
sure is made on the plate by the radio 
active coating. As the test metal 
rusts, a decrease in radiation results, 
showing up graphically on the photo- 
graphic plate as lighter areas 

By taking a series of these pictures, 
called autoradiographs, the scientist 
can see photographically the nature of 
the rust forming on the test metal 





James D. Cunningham, President of Re 
public Flow Meters Company, took over 
the helm of the American Society of 
Mechanical Engineers carly this month, at 
the annual meeting o: the Society He 
succeeds James M. Todd, consulting engi 
neer of New Orleans. 
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F gings, e d 
Forgings, aluminum alloy (abstract) Nov 
Fork trucks ..-May 
Formed sections, cold roll 3 
Forming electr cal a ry 
Frequencies of ba 1 concer ated 
central masses, fundamental De 
Friction and wear seal materials 
(abstract) an 
Frictior haracteristics ndustrial 
truck wheels Aug 
Fundamenta frequencies of bars with 
neentrated centra na s ec 











( elect n juip- 
D 
vet es Mar 
May 
( abstract). .Sey 
t atory 
‘ lifica io et 
‘ A} 
Il aid missile re- 
search Sept 


a 





Hardening, nitrogen case (abstract).Oct 
Hardness and life of steel parts, surface 

finish . June 
Hardness testing, methods of penetra 

tion (abstract) ee Oct. 
Head shapes to cut costs, using....Apr 
Heading process, cold Dec 
Heate with stainless steel chamber 


ar 
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114 
113 
100 


130 
90 


14¢ 
150 
141 


146 








81 
108 


96 





Heat resistant alloys, ee: temnparstars 








characteristics of .... Sept. 163 
Hedge clipper ............ Til Dec. 106 
Helical gear nomograph Nov. 159 





High creep strength steel tubes (ab- 





BUPact) —cvccccccccssccovecccs Mar. 149 
High starting torque electrical system 
for auxiliary drives ..July 106 
High strength, low alloy ‘steels. Oct. 89 
High t perature alloy easily cok 
worked .....eee0. Oct. 82 
High temperature che aracteristic K of 
heat resistant alloys Sept. 163 


Honeycomb-sandwich structures. .pt 











Aug. 81, pt II Oct. 131 

correction ...... De 198 
Housings and mountings for ball and 

roller bearings . . ° ° Feb. 130 
How the patent office is curing its 

troubles : 7 May 106 

mment June 198 
How obtain constant speed motion 

below 10 rpm ° doe 118 

How to specify organic “finishes July 141 
hucking devices for lathe 

ations Sept. 124 
cylinders, mechanisms actu- 

air or De 128 

Hydraulic shock absorb ° Dec. 140 
Hydraulic systems, machine tool (ab 

stract) ese . Nov. 128 

Hydraul unloader for lumber Feb. 5 

Hydraulics, research ir ndustrial. .Nov 81 

Hygrometer, bi-plastic Tuly 140 


Ignition system, waterproof 

Improving bolt performance.. 

Incentives to invent (abstract) 

Industrial load cells 

Industrial time controls pt. I, 
pt. Il, Mar. 118, pt. LIT, 





Ink tank 


Inorganic finishes..pt. I Sept 114, pt.Il 




















Oct. 146 
Installation of strain gages abstract) 
0 43 
Instrument for measurement of angu 
lar accelerations Feb 86 
Instruments require increased shield- 
ing, portable.. July 83 
Intermittent mechanisms, kinematics of 
pt. I external Geneva wheel July 110 
pt. II internal Geneva wheel Aug. 109 
pt. III spherical Geneva wheel. Oct. 137 
correction eee Oct. 192 
Intermittent rotary motion mechar 
isms for providing ° Aug. 116 
Internal stresses in dimensionally stab- 
ilized steel (abstract) Sept. 160 
International unified screw thread ac- 
cord signed ...... an 
Invent, incentives to (abstract) ..Nov 
Involute curve calculations Oct 
Involute curve layouts Jan 
(see also Oct. 135) 
—* * om 
Jo ng heet metal parts without fast 
eners . May 122 
Journal bearing lubricatior pt. I Oct 96 
pt. Il Nov, 110, pt. II] Dec. 112 
Kinematics f termittent mechanisms 
pt. I, external Geneva wheel..July 110 
pt. If ir il Geneva whee Aug. 109 
pt. III spherical Geneva wheel. .Oct. 137 
rrectior Oct. 192 
ar a i plas b gs heavy 
lu and s es ce -.-Jan. 111 
Life f ste part surface finish, hard 
ness and ine 179 
Limit sw h 1its for electric motor 
i “ Apr. 124 
Liqu t n tt izh polyethy 
(at Mar. 152 
Load atings 4 ilar ba bearings 
evalua 2 Dec . 
Locomot s tu ¢ July 98 
I pres iminates, fillers for (ab- 
4 Feb. 146 
Low te atu fatigu tests n stee 
(abstra Nov. 125 
I I propertie of the aus- 
r s ss Apr. 104 
Lu a zg ar hydrau oil filters for 
(abst ) ly 146 
Lubr surnal bea 4 ot. I Oct 
6, 7 II N 0, pt. III Dee. 112 
t juisites r sealed ball 
bearings far. 10 


1e systems (ab 
stract) . ov. 128 

Machining speeds increased with new 
steel . Oct 86 


nomogram for determining 
Aug. 








length of wire on ‘ ° 149 
Magnetic fleld patterns around record- 

ing studied -Apr. 114 
Magnetic materials, soft July 84 
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Magnetie relays. .pt. I Sept. 89, pt. If Oct 
Magnetic strain gage for static eo 
No 


member 
Magnesium alloy systems studie: ae 
erties o No 


Manipulator, remote control .Feb 
Mass checking of parts cuts inspection 

costs . . Oct 
Maximum 


design load versus tempera- 

ture for springs dec 
Mechanical aspects of electronic assem- 
blies ° P May 


Mechanical computing 
pt. I Aug. 131, pt. 
( 


mechanisms, 
II Sept. 119, pt. III 
Jet. 126, pt. IV Nov 





Mechs engineers and aerodyna- 
SED nscccves flay 
Mechanical properties of adhesive bonds 
(abstract) .. Mar 
Mechanisms ac hig 4 by air or hydrau- 
lic cylinde Dee 
Mechanisms ray providing intermittent 
rotary motion Aug 
Meeting the engineering impas 









Metal finishing process nformati« 
sheets. .pt. IV Mar. 163, pt. V Oct 

Metal physical properties, sprayed (ab 
stract) ee July 
Metals in ‘mass’ production rare 
earth Nov 
Metal show ° Oct 
Metallized structures designing with 
May 
Metallurgical and property relationships 
in stainless steels ..Dec 
Microfilm selector Sept 
Midair refueling of jet takes 90 seconds 
Oct 

Miner's lamp redesign Oct 
Modification of gear tooth profiles. . Sept. 
Modifications and uses for basic ty pee 


of cams 
Modified SR-4 indicator to 
namic strains 
correction 
Moment of inertia 
mine parallel 
correction .. 
Motorcycle redesign 
Motor, brush holder 
Motor commutator 


r 
measure r - 


nomogram to 
axis 


mechanism 
is simple to fabricate 
ct 


Oo 
Motor standards, NEMA (special se 
tion) ° Mar 
Service conditions under which motors 
operate 


Standard motor classific ations 


Standard ratings and performance 
Mar 
Frame designations Mar 
Standard motor dimensions Mar 
Motors, ~iaaacesine ss: direct current (ab- 
stract) July 
= 
Negative spring—a basic new elastic 
member ° > July 
NEMA motor standards (special sec 
tion) ° Mar 
Service conditions under which motors 


operate 


Standard motor classifications Mar 
Standard ratings and performance 
far 

Frame designations Mar 
Standard motor dimensions 

Nickel alloy for high temperature use 

new 
Nickel-silver rod for gas welding 


Nodular cast irons (abstract) 


Nomogram for calculating quantity 
8 


flow oe 
Nomogram for determining length 
wire on magnet coil 


Nomogram for dielectric heating. . Sept. 
Nomogram for piston pumps Dec. 
Nomogram to determine parallel axis 
moment of inertia July 
correction Sept 
Nuclear power engineering f (ab- 
strac . May 
Nut and stud assemblies tightening 
characteristics of Jan 
comment Tune 
Oil-inlet holes and grooves for journal 
bearing lubrication Nov 
Oiling devices and lubricating systems 
or journal bearings Dex 
Organization and operation lesign cost 
control " Sept 
Oscillograph as a design tool, cathode- 
y eee Feb 
= 

Packaging machine Oct 
Packard's ultramatic drive July 
Patent licensing (abstract) Dec 

Patent office is curing its ‘“‘troubles 
how the ° May 
comment paee June 
Patent system falling apart?. Sept 
Photographic measurement techniques 
analyzing equipment operation by 
July 
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137 
138 
140 


145 
147 








146 


98 
200 


104 

90 
146 
106 


198 
182 


119 


Piston-crank position factors May 
Plan for effective design screening. .July 
es bearings for heavy duty and 
ere service, laminated. . Jan 
Plastic laminates in aircraft (abstract) 
May 

Plastic laminates, thermosetting 
pt. II Feb. 138, pt. III May 
Plastic products, external design factors 
in molded Sept 
Plastics, designing with fabric ated (ab 
stract) . Apr 
Plastics, Germans highly successful in 
WOHGURE 226000500 Nov 
Pneumatic starter developed for turbine 
engines . Mar 


Pneumatic systems, 
pressures for 


choice of 


operating 
t. I Aug. 127, pt 
liquid transmission 


II Sept 
Polyethylene, 


through (abstract) Mar 
Porcelain enamels, abrasion and acid 
resistance of Aug 
Porcelain, forming electrical Nov 


Powder metallurgy process, scope and 





limitations of the July 
Precision cast parts, design of Feb 
Precision castings Oct 
Prefabricated structures for cabinets and 
housings, applying Mar 
Pressure cooker fitting Dec 
Probability methods for establishing tol 
erances Nov 
Product possibi lities for the cold 
i process 
Projector ifles map making 
focusing cece 
Properties of steel, effect of alloys 


a machine parts with 
uder boots 
Pulley and clutch combined 


Pump casings, velocity distribution in 

(abstract) Apr 
Pump for corrosive fluids May 
Pump, grease Aug 
Pumps, nomogram for piston Dec 


is both conductor and insu 


Quartz film 
lator flay 


Radial stress in linearly tapered turbine 


ades eves Feb 
Radiographic examination of large car- 
bide-faced parts Au 
Railway coach has pneumatic rubber 
tires . ; Sept 
Rare earth’ metals in “mass produc 


tion Nov 


Razor with “magnetic drive May 
Recirculating bali nut Feb 
Recorder, voice controlled Mar 
Recording wire studied, magnetic field 

patterns around Apr 
Refrigerator compressor, welded Aug 


Relaxation tester — high-temperature 











creepage Sept 
Relay characteristi cs analyzing (ab- 
stract) ecccses Feb 
Relays, mag netic, pt. I Sept 89, pt. I 
Oct 
Research in industrial hydraulics. .Nov 
Resonance testing, supersoni< Dec 
Rifle, automatic Dec 
Russian atom process may have base 
other than uranium Dec 
Ruthenium (abstract) May 
Scale, steel tape driven Al 
Scope and limitations of the powder 
‘metallurey proce July 
Screw thread accord signed nter- 
national unified Jan 
Screw thread standard, new May 
Sealed can boosts efficiency of dyna 
motors ° Aug 
Selecting magnetic 
I Se 89, pt. II Oct 
Selections of heat resistant steels 
pt. I July 113, pt. II Aug 
Self-locking thread for studs (abstract) 
Apr 
Shape cutter is moderately priced Oct. 
hears, bimetal Dec 
Sheet metal parts without fasteners 
joining ° May 
Shock absorbers, hydraulic Dec 
Significant strength o steels in the 
design of machine parts 
pt. I Apr. 142, pt. II May 
Significant stress and failure in static 
and fatigue loading July 
Silicon bronzes solve corrosion problems 
Oct 
Silicone fluids in hydraulics and lubri 
cation . Feb 
Soft magnetic materials July 
Spectrometer aids process control, wide 
angle Oct 
Speed control for electrical drives 
(special section) Jan 
d-c motor drives—d-c power 
source eee Jan 
a-c motor drives—a-c power 
source Jan 
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146 


128 


147 
103 
101 
165 


156 
130 
131 





a-c and d-c universal motor drives 
a-c or d-c power source .. Jan 

d-c motor drives—a-c power source 
and conversion equipment. Jan 


a-c motor 4drives—a-c power source 
and conversion equipment. . Jan 
Speed synchronization with rotary 
switches . Aug 
Spring design charts, Belleville Jan 


for zero percent rate pressure rise.Jan 
for ten percent rate pressure rise.Jan 


for a percent rate pressure 
FISD nc ccccccccccs ..Jan 
for twenty five percent rate pressure 
op . ar 

for ten percent pressure drop Mar 
for fifty precent pressure drop..Apr 
for forty percent pressure drop. .Apr 


for sixty percent pressure drop. .June 
for seventy-five percent pressure 
drop June 
for ninety percent pressure drop.Aug 
for one hundred percent pressure 
drop . Aug 


for ten percent negative pressure .Oct 





for twenty-five percent negative pres- 
Oct 
for fifty percer exative pres 
sure N« 
for seventy- five percent negative pres- 
sure Nov. 
Spring, negative a basic new elastic 
member .July 
Springs, copper-base alloys for 
pt. I Feb. 103, pt. II Mar 
Springs, maximum design load versus 
temperature for coe coe cel 
SR-4 indicator to measure dynamic 
strains, modified Sept 
correction Nov. 
Stabilization of austenitic stainless steel 
(abstract) Jan 


Stabilization system 


reduces rolling mo 
tion of ships . Dec 


Stainless steels, low temperature prop- 
erties of the austenitic coos ARE. 
Stainless steels, metal urgical and prop- 
erty relationships n Der 
Stainless steels, surface hardened. .Jan 
Standard, new screw thread May 
Steels, effect of foods on alloy (ab 
stract) July 
Steels, high strength, low alloy Oct 


Steels in the design of machine parts 
significant strength of 


pt. LApr. 142, pt. Il May 

Steels, metallurgical and property rela 

tionships in stainless Dec 
Steels, selection of heat resistant 

pt. I July 113, pt. Il Aug 

Steels, stress corrosion of alloy (ab 


stract) . ° ..May 


Steels, vanadium alloy. ...May 
Strain gages for me asurement and con 
trol of displacement (abstract) .Aug 


Strain gages, installation of (abstract) 
De 


Strai oa gages testing vehicle compo- 
nts with ... Apr 
Strength and stress in design of machine 

Parts, equality o ug. 
Stress and failure in static and bittees 

loading, significant July 
Stresses in laterally loaded disks of non 


uniform thickness Dec 
Stroboscope, slow-speed Sept 
Supersonic resonance testi ng Dec 
Surface finish, hardness and life of 

steel parts June 














Surface hardened stainless steels. .Jan 
Switching mechanism (abstract) Oct 
Talgo streamliner . June 
Techniques of editorial research 
(abstract) ° Dec 
Television cabinet, plastic July 
Television set reflect mages on huge 
screen Apr 
rensile testini: at sub-zero tempera 
tures, apparatus for ee Jan 
rester, compression Dex 
Testing vehicle components with strain 
gages Apr 
Textile machine fiber bonding Apr 
rextile machine parts, stamped Oct 
Textured metals, designing with Mar 
Thermosetting plastic mitnates 
pt. Il Feb. 138, pt. III May 
Tightening characteristics of nut and 
stud assemblies Jan 
comment ° June 
Time controls, industrial pt. I, Feb, 125 
pt. Il Mar. i438, pt. III Apr 
Titanium and ts alloys (special sec- 
tion) . . Nov 
Toaster assembly, simplified July 
Tolerances probability methods for 
establishing aA Nov 
Torque converter, Packard July 
Torque converter . Sept 
Torque factors for slider crank mechan 
ism 7 ‘ May 
Torque reversal and vibrations in cyclic 
ally loaded systems ° 
pt I Apr. 108, pt Il May 
Piston-crank position factors (refer- 
ence book sheet).. ...May 
Torque factors for ider crank mech- 
anism (reference book sheet)..May 


151 


130 
101 
122 


179 
84 





122 


103 


10¢ 








Tractor parts, pressure welded 

Transformer, Buty! molded 

Transformer used as amplifier 

Transformers, selection of machine 
(abstract) cece . 

Trolley system, insulated 

Truck, 1949 Dodge 

Truck wheels, friction charact 
of industrial... ° 

Tubes, high creep strength sté« 


stract) 





Turbine blades, radial stress 1 
i 
194 ( 
sta 
gas 
Turbine, loc 
Types of bushed roll s 
Typewriter automat 
Ultrasor s has wide industrial apy 
t ns 
Using head shapes t it sts 











103 V-W Washer, Bendix Sept. 106 











104 Washer, General Electric Oct. 110 
100 Welder metal-ar¢ Oct 83 
Valve extinguisher May 10¢ Welder uses dry rectifier Oct. 108 
Valv sandblast Apr. 101 Welding plastics, Germans highly suc- 
Valve solenoid.... Apr. 100 cessful in .. ee ..-Nov. 118 
Valves, flow diagrams for several types What the new screw thread standard 
° . : O 124 means to designers May 81 
118 Vanadium alloy steels May 138 Wire gages for strain measurements, 
Varigraph lettering instr nt Ma 101 bonded resistance Jan. 116 
149 Velocity distribution ir i isings Wir igrams for machine analysis, 
(abstract) . Apr. 147 tary Aug. 121 
55 Vibration controi of engines Apr 86 Ww uring controlled he eat- 
Vibration modes and frequencies, enere reases wear resistance of 
138 method of calcul ng De ‘1 Mar. 132 





Vibrations aded systems Wrinkle finish for Protectgraph Aug. 99 








81 II May ’ 
ref 

the ~ May _— poe 
one n ” 
; Vibrator, welded : Zin a vy plar adopted by 4d asters. 
1 lume rem i ie fled Nov. 157 

head Jar 93 Zir lie istings reduce total cost. Oct 8 

CLASSIFIED INDEX 
irives—a-c power sour 





DESIGN ANALYSIS 


AND CALCULATIONS 





and universal motor dr 
i 





Accurate calculation of static ber 





ion for disk ut 
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i or d-c power source Jan. 151 
l-c me r drives—a-c power source 
and conversion equipment Jan. 152 
4-c motor drives aA-c power source 
ind conversion equipment Jan. 168 
™ Speed synchronization with rotary 
switches ° ° Aug 92 
159 Supersonic resonance testing Dec. 122 
‘ resting vehicle components with strain 
. gages . Apr. 134 
Textile machine fiber bonding. Apr 90 
1 ed July 104 
machine tool 
Sep 15 
Sept. 106 
® Oct. 11¢ 
61 
: ELECTRONIC UNITS 
183 
AND CIRCUITS 
—— - on 
: mic plate hoids ‘n 
6 circuit 0 
sts. designing for lower 
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MOTORS AND CONTROLS Mechanical aspects. of se 
\ f ting « cu - 
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Ass s..M ff r ant coa s for fer- 
5 8 i Apr 28 
4 f wer ({ 1 sec 
Fr nat 14 n) Tune 81 
$ s 1 I ed atings r atmos- 
nine et ‘ . t D 125 
magnet « Aug. 149 I ng |} h-accuracy re n gears 
ram f lielectric heating..Sept. 167 ubstr Dec. 144 
arn at f terials . 84 I to specif zyanic finishe July 141 
I ntr for electr al drives (spec- I ar finist 
ul s an. 129 I Sept. 114, pt. II Oct. 146 
lrive 1 power source M finish process nformation 
‘ Jan. 132 sheets I Mar. lf pt. V Oct 
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Por enamels ibrasion and acid 
ance of .. Aug. 126 

Sprayed metal physical properties (ab 
stract) July 149 

Titanium and its alloys (special sec 
tion) -Nov. 129 
Wrinkle finish for Protectograph Aug 49 





HYDRAULIC AND PNEUMATIC 
CONTROLS 





\ir-operated chucking devices for lathe 














applications ee July 128 
Automobile, Packard's ultramatic drive 
July $0 
\utomob window lifter Aug 96 
Case unpacker, pneumatic 90 
Choice of operating pressures r 
matic systems..pt. I Aug. 12 
II Sept. 139 
Ce automatic Oct. 100 
Cc 1ing for lower (spe al sec 
tion) ° June 8&1 
Differential pressure measuring device 
Ap 97 
Feeder for stamping press, hydraulic 
Jan %4 
Fire extinguisher, powder Aug 94 
Fluid pressure boosters Apr. 115 
Fork trucks May 96 
Hydraulic chucking devices for lathe 
applications Sept. 124 
Hydraulic shock absorbers De 140 
Hydraulic standards for ndustrial 


Feb. 113 


equipment (special section) 
Hydraulic unloader for lumber Feb 9 
Machine tool hydraulic systems (ab- 
stract) eee ae Nov. 128 
Mechanisms actuated by air or hy- 
draulic cylinders ° Dec. 128 
Nomogram for calculating quantity of 
flow or Sept. 16 
Nomogram for piston pumps De 165 
ump, grease Aug. 101 





Research industrial hydraulics..Nov. 81 
Silicone fluids in hydraulics and lubr 


cation ° Feb. 108 
Typewriter, automatic ° Dec. 100 
Valve, extinguisher .. oe ..May 100 
Valve sandblast ... Apr. 101 
Valve, solenoid Apr. 100 
Velocity distribution ' pump casings 
(abstract) Apr. 147 





LUBRICATION 





Costs, designing for lower (special se« 








tion) ° . June 81 
Depth and space type filters for fluid 

systems in machines May 112 
E tro-mechanical tester evaluates ball 

earing greases Sept. 132 


(ear lubricants, new laboratory wear 
test for Sept 
bearing lubrication..pt. I Oct. 
96, pt. II Nov 110, pt. III Dee 112 
Lubricating and hydraulic oil filters for 





aircraft (abstract) July 146 
Lubricatior requisites n sealed ball 
ngs eee ° Mar. 107 
‘ holes and grooves for journal 
bearing lubrication . ° Nov. 110 
Ss one fluids in hydraulics and lubr 
ation . ° Feb. 108 





MATERIALS—METAL 
Ferrous 





Applying prefabricated structures f 


abinets and housings Mar. 128 
Chemical scuff resistant coatings for fer- 


rous parts ° ° 
rrosion guide for fasteners 
sts, designing for lower (spe 

tion) ‘ eee ° 

Crane boom, high strength steel 
Designing with metallized struc 





Designing with textured metals 
Effect of alloys on properties 









Mar. 124 

Heater with stainless steel chamber. Mar 96 

High strength, low alloy steels Oct 89 
Low temperature fatigue tests on steel 

(abstract) ° - ov. 125 
Low temperature properties of the aus- 

tenitic stainless steels... Apr. 104 


Metal finishing process nformation 
sheets..pt. IV Mar. 163 pt. V Oct. 161 
Metallurgical and property relationsh ps 
Dec 


n stainless steels. . $1 
Nodular cast trons (abstract) May 143 
Pressure cooker fitting Dec. 104 
Seope and limitations of the powder 

metallurgy process July 123 
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Selection of heat 
































resistant Steels 
pt. I July 113, pt Il Aug. 11% 
Shears, bimetal Dec. 104 
Significant strength of steels in the de- 
sign of machine parts 
pt 1 Apr 142 pt Il May 124 
Soft magnetic materials July 84 
Surface finish, hardness and life of steel 
parts June 179 
Surface hardened stainless steels Jan 84 
Vanadium alloy steels May 138 
MATERIALS—METAL 
Nonferrous 
Airplane wing, magnesium Nov. 101 
Aluminum bronzes economical, vacuum 
die cast . Oct 88 
Automobile, three wheel May 99 
Beryllium’s toxicity s largely myth 
Sept 5 
Copper-base alloys for springs 
pt. I Feb. 103, pt. II Mar 86 
Corrosion guide for fasteners July 161 
Costs, designing for ower (special sec 
tion) ° June 81 
Crane, aluminun Nov. 10 
D gning with metallized structures 
May 117 
Designing with textured metals Mar. 102 
Economical die castings .Aug. 104 
Forgings of high strengtt tluminum 
alloy (abstract) Nov. 12 
High temperature = alloy easily cold 
worked .. . Oct 82 
High temperature characteristics of 
heat resistant alloys Sept. 16 
Ink tank Dec. 1 
Inorganic finishes 
pt. I Sept. 114, pt. IT Oct. 14¢ 
Nickel alloy for high temperature uses 
new Oct 87 
Scope and limitations of the powder 
metallurgy process July 123 
Shears, bimetal Dec 104 
Soft magnetic materials . July 8&4 
Titanium and alloys (specia ne 
tion) ; 3 129 
Zinc die castings reduce total cost. .Oct 83 
MATERIALS—NON-METAL 
Plastics and Rubber 
Adhesives as engineering materials 
(abstract) . Jan, 124 
Circuit breaker, use of phenolics Nov. 104 
Conveyor, lightweight 10: 
Costs designing for lowe (s} 
section) .. June 81 
Designing with fabricated plastic ( 
stract) ° Apr 
External design factors in molded plas 
tic products 146 
Fat use of phenolics in 113 
Fillers for low pressure laminates (al 
stract) ase Fet 14¢ 
(iermans highly successfu r velding 
plastics ... Ne 
Hedge clipper Dec 


Honeycomb-sandwick 
pt. I Aug. 81, pt. IT Oct 


2 
v7 









































‘ ection Dec as 
Ignition system wa f Sept 
laminated plastic t » 4 heavy 
duty and severe ser ce Jar 
Liquid transmission througt polyethys 
lene (abstract) Ma 152 
Mechanical properties of adhesive bonds 
(abstract) :. Mar ( 
Miner's lamp re sign on ' 
Plastic laminates n reraf (ab 
stract) . “* 
Rifle automat! Ly 
Television cabinet, plastic July 
Thermosetting plastic 1: nates 
pt. II Feb. 138, pt. ITI Ma Se 
Transformer, Butyl molde Ju o4 
MATERIALS—NON-METAL 
Miscellaneous 
Carbide feed rolls for screw achine 
Aug. 10 
Carbon-graphite parts Fet 81 
Ceramic-metal alloy has thermal! shock 
resistance needed for turbine blades 
July 150 
Ceramic plate holds miniature’ elec 
tronic circuit Aug. 100 
Costs, designing for lower (special sec 
tion) eovcce e ° Tune 81 
Forming electrical pore in lov RT 
Gasket materials for electrical equip- 
ment ° ec. 124 
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MECHANICAL MOVEMENTS 
AND MECHANISMS 





Air-operated chucking devices for lathe 


























applications July 1 
Airplane wheels, castered Sept. 102 
Altimeter Aug 9 
Automobile Chevrolet Apr 94 
Automobile clutch, oil actuated May 104 
Automobile rman Mercedes Nov 8 
Automobile ckard's ultramatic drive 

July 90 
Automobile 1950 Studebaker Sept 98 
Case unpacker, pneumatic Aug $0 
Costs, designing for wer (special 

section) June 81 
Dictating machine, plastic disk May 92 
Drafting machine, isometric July 97 
tngine, stationary radial Nov $2 
Fatigue tester Feb 90 
Feeder for stamping press hydraulic 

Tan 94 
Fixture indexing Dec. 103 
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The secret behind Philco’s 
“adjustable shelves” 
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oo - SPRING-LOCKed SHELF SUPPORTS 


When Philco engineers needed a shelf support for 
their new adjustable shelves that accommodate 
any size or shape food, they chose blind-fastening 
Spring-Locks with hook-shape heads. Here’s why- 


@ Spring-Locks are inserted in a punched hole- 
made before the liners are formed—just by a half 
turn. No special tools—no nuts—no bolts—no re- 
ceptacles—no lock washers or threadings. All 
you need to install is one hand and one second! 


Spring-Locks can be installed in the inner liner 
after liner has been formed, enameled, and as- 
sembled in the complete refrigerator. Another 
cost saving! 


@ Spring-Locks are high-load supporting...give a 
sure-tight, vibrationless fit. And...they lock with 
high initial load. 

@ Spring-Locks can be replaced easily by the 
householder in case of broken or bent shelf- 
supports. Just a half turn does it. You avoid irk- 
some work behind the refrigerator! 


Like Philco’s engineers, you, too, will marvel at 
Spring-Lock’s simplicity and flexibility. Use it as a 
blind rivet...a door strike...a wash-tub lifter knob 
...as hundreds of different devices, either in metal 
or plastic. But however you use it, Spring-Lock is 


hound to cut deep into material and assembly costs 
...add to your product's appearance and efficiency. 
Remember: heads can be molded to meet your de- 
sign needs. So why not brief us on your fastening 
problem today? We'll be glad to work out the de- 
tails with you. 


HERE’S HOW SPRING-LOCKS WORK 





The U-shaped stainless steel wire on the shank starts 
with its legs straight on initial insertion. When the 
Spring-Lock is turned 180 degrees. the legs bend 
so that the leg ends bear against the back of the 
sheet, providing a sure-tight fit. Another 90 degree 
turn moves the leg ends until they register with the 
opening, and the Spring-Lock is free for removal. 





. 
Simmons Fastener Corporation 
1751 NORTH BROADWAY, ALBANY 1, N. Y. 
QUICK-LOCK...SPRING-LOCK...RCTC-LOCK...LOCK-NUT 
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Maximum Design Load vs. Temperature for Springs 


O. G. MEYERS 


Hunter Spring Company 
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| The maximum load which a spring con sustain without appreciable creep 
is given by the formula: | 
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2. Stainless steel (Type |8-8) 
3. Oil tempered chrome 
Vanadium steel (SAE 6150) 
4. Oil tempered spring steel 
(SAE 1366) 
5. Music wire 


6. Phospher bronze 
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Saves Measuring | 


Saves Cutting 
WIRING HARNESS Saves Fitting 


ASSEMBLIES Saves Time 


| by PLZ Saves Assembling 


Saves Stripping 


... the answer to wiring 
problems in mass production 


Auto-Lite offers complete facilities for designing and build- 
ing wire assemblies. If you already use harness, send a 
sample with quantities and schedule desired. When a new 
design is needed, assistance is available from Auto-Lite 
engineers. Detailed information is contained in a free 
. ‘4 Auto-Lite Catalog. For your copy, write to 
: ole THE ELECTRIC AUTO-LITE COMPANY 
Ds Port Huron Wire and Cable Division Michigan 


2 —s 
e- : = 
el Soo xo ! 


AUTC ‘LITE WIRE™'CABLE 


TUNE IN “SUSPENSE!” cBs RADIO NETWORK THURSDAYS cBsS TELEVISION TUESDAYS 
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BUT ONE COATING LASTS 15-45% LONGER 


REGULAR GALVANIZED 








Pictured here are two small samples of zinc- 
coated sheet steel 
coatings. 

Photo at the top is a sample of Armco 
Zince6rie; regular galvanized at the bottom. 
Actual field tests show the coating on ZincGRIP 
has 15% to 45% greater atmospheric corro- 
sion resistance than equal weight coatings on 
regular galvanized sheets. Exposure tests were 
made in seacoast and industrial areas. 

TAKES SEVEREST DRAWS f 
The specially-applied coating on Armco Zinc- 
Grip has another important advantage. It takes 
as severe a draw as the steel base without 
peeling or flaking. 

Think of the shop savings with a mill-coated 
steel you can form or draw without fracturing 
the zinc coating! And think of the extra sales 
value of this longer-life zinc coating that as- 
sures much longer service for your fabricated 
products. 

Armco ZINCG6RIP is supplied in sheets or coils. 
Send for a copy of the fully descriptive booklet 
on Armco Zincerip, the special coated steel 
with a record of more than 12 years in proved 
service. Use the handy coupon. Armco Steel 
Corp., 3559 Curtis Street, Middletown, Ohio. 


with equal weight 
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Nomogram for Piston Pumps 
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DESIGN DETAILS AND 


DATA ON 


NEW COMPONENTS-— 











Baldwin Announces 
New Low Cost 
Testing Machine 


This 60,000 1b. capacity hydraulic machine has 
many features that compare favorably with 
larger, more expensive models. 


Two-unit design is the most unusual design feature for 
a machine in this size and cost range. Since specimens 
carried close to capacity break with considerable recoil, 
the usual one-unit machine must have the maximum or 
lazy hands of the instrument dial adjusted with enough 
frictional drag to withstand the shock—this reduces ac- 
curacy. Some important specifications are 
Scale ranges—0O to 12,000 and 0 to 60,000 Ib 
\djusting speed—10 in. per min 


Loading speed—infinitely variable between 0 and 2 in. per min. 
Net weight—2,100 Ib 


Lateral space between columns—10 in., power stroke—6 in 
The Baldwin Locomotive Works, Testing Equipment Dept. 
Philadelphia 42, Pa 





CONTROLS ARE ACCESSIBLE and do not interfere with free 
body movement. They are grouped on one panel for con- 
venience. Precision Emery Gages are used as load indicators. 
Drawer is handy for storing the usual tools and accessories 





TWO-UNIT DESIGN allows the indicator and control unit to 
be mounted in any desired location with respect to the loading 
unit. Also, there is no recoil to upset the accuracy of the dial 
readings. The operator demonstrates the simple, handy controls, 
the clear, unobstructed view of the specimen. 


TWO-COLUMN DESIGN gives greater accessibility and betrer 
vision of specimen. Since the two columns are closely spaced the 
necessary rigidity is not lost. Limit switches on the small 
rod at the left prevent overtravel of all moving parts. 
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MATERIALS AND PARTS 


SPECIFIED BY 


PRODUCT ENGINEERS 




















HYDRAULIC FLUID is supplied to the cylinder by a multiple piston 
pump, driven by a 1 hp motor. Hydraulic controls include a direc- 
tional control valve for up and down head motion, and a speed control 
valve which assures substantially constant speeds for any setting, re- 
gardless of pressure. 
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INSTEAD OF laborious hand adjustment, this machine provides a 
} hp motor drive with push button operation for an adjusting 
speed of 10 in. per minute. Total adjusting length is 17 inches. 
This mechanism does not provide working force. 
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THIS CYLINDER has a “lapped fit” and requires no 
packing. Pressure readings are taken directly from the oil 
tilm between the piston and cylinder. This gives 1 percent 
accuracy without using costly weighing cells. 


CONTINUED ON PAGE 168 
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Radiation Pyrometer Measures Surface Temperature 


Viewer is sighted directly at hot object to measure actual surface temperatures up to 
4,000 degrees, Fahrenheit. Accurate measurement at high temperatures featured. 


Utilizing the principle that the ra 









diant heat emitted by a hot body ts : ee Teer oe 
; 1 é ’ Glass -covered » evacuated tie 

definitely related to its temperature sighting i 

the Pyrovisor pyrometer measures the aperture Quartz lens 

surface temperature of the hot objec \ 


not the atmosphere surrounding it 
It can be used in any application wher 
the heated object is between 900 and 
14,000 deg. F 

After installation, there are prac 
tically no maintenance requirement 
The unit has no moving parts, and 
installation is outside of the hot zone 
Wiping the lens with a soft cloth or 
tissue is the only upkeep requirement 

The unit is calibrated at the factors 
for specific customer requirements 
Unless viewing distances or other 






‘ 7 
da psstaby 
stallation factors are changed there ogo apd ex) 
° | : ir Mapfr aq \ 
no need for periodic recalibration 
There must be some cooling a avered terrminal block section 
rangement made if ambient tempera 
tures are above 200 deg F at the view RADIATION UNIT is aligned on the target by the use of the sighting aperture 


; Sar R 
ing unit. Air or water, or both a The thermocouple is enclosed in an evacuated glass tube to protect it from oxidation 
} 


and water may be used Its small mass allows it to respond rapidly to temperature change. The iris diaphragm 
is provided for emissivity correction and calibration. The housing is cast aluminum 
alloy. A fused silica lens may be substituted for greater accuracy at temperatures below 

] B ( It ( 2,300 deg F. Both air and water cooling sections are shown above 





| — Heot-collecting lens 

2-— Radiation thermocouple 

3— Pyrometer recorder or 
automatic controller 







Bristol 
pyromaster 
pyrometer? 
































Pyrovisor 
radiation unit 
3 
~ Ss, 
“\ Hot object 
\w / ~ 
_ 
BAL 
Two-wire Power 
supply 











conductor 











HEAT RAYS are focused by the lens (1), pass through the 
adjustable iris diaphragm, and concentrate on the thermocouple 
(2). The emf developed by the thermocouple is measured by a 
potentiometer or a millivoltmeter pyrometer (3), which can be 


mounted wherever desired. Temperature readings ere independent 
of the distance from the lens to the hot object so long as the 
target diameter and the diameter of the aperture in the furnace 
wall are correctly calculated 





CONTINUED ON PAGE 170 
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PLEASE TELL 
US WHERE TO 
SEND YOUR 
COPY 


eee 





4s Tlew CLUTCH HEAD S2ochure 


This 12-page book tells the inside story of ‘‘How and Why”’ 
CLUTCH HEAD delivers a bonus of 15‘, to 50°, higher pro- 
duction with matching lowered costs. 

It incorporates technical reference data your engineers 
will want .. . all in clear-cut easy to read tabular form. 

It details and illustrates, photographically, these exclu- 
sive time-and-money-saving features . . . obtainable only 
with CLUTCH HEAD and not matched by any other screw on 
the market: 

Higher Visibility of the recess, presenting an easy-to-hit 
target . . . even for “‘green’’ operators. 

Dead-center Entry for automatic straight driving . . . pre- 
venting burring or chewing-up of heads. 

The Safety of Non-tapered Driving engagement .. . elimi- 
nating “ride-out’’ and reducing skid damage to zero... 
also cancelling out a fatigue factor with effortless driving. 
A Frictional Lock-on, joining screw and bit as a unit, to 
permit easy placement and one-handed driving at ‘fumble 
spots.” 


Propuct ENGINEERING DrcemBErR, 1949 


Unmatched Tool Economy with a Type “A” Bit so 
rugged that it drives up to 214,000 screws non-stop... 
and that can be REPEATEDLY reconditioned to 
original efficiency in 60 seconds. 

Logical Basic Design of the recess for common screw- 
driver operation . . . vitally important to simplified 
field service. 


United Screw and Bolt Corporation 
2513 W. Cullerton St., Chicago 8 


Send new CLUTCH HEAD Brochure to 


Name 


Address 


Please attach coupon to business letterhead and mention 


! 

1 

! 

1 

' 

! 

! 

1 

' 

! 

- Title 
! 

| 

| 

! 

1 

' 

: sizes and types of screws in which you are interested. 
L 
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Solenoid-Controlled Walves Handle Air, Water, Oil 


Called model 1044, this yalve may springs and fluid pressure; they are 


be operated continuously at any cy- moved downward by pressure applied 
cling speed up to 600 cpm. It is to the pistons on their upper ends 
available in either one of two general when solenoid is energized to actuate 
types: One, for operation on line an integral 3-way pilot valve 

pressures from 0 to 50 psi; the other, Bodies are cast bronze, full ported, 
for operation on line pressures from with screwed pipe connections. In 


30 to 150 psi. ternal parts, including main valve 

The design is relatively simple. The members, are brass. The main valve 
two main valve members are disposed seats are of composition — rubber, 
in vertical alignment with two par- molded to brass inserts. The pilot 


allel bores in the valve body. They plunger and ball valve are of stain- 
move up and down simultaneously to less steel. ““O" Ring packing is used 
open and close their respective inlet throughout. 


and exhaust ports. When one valve Solenoids are of special design. The 
is open to ‘inlet’ and closed to ‘‘ex- same model, either ac or dc is used 
haust’’, the other is closed to “inlet’’ with all sizes of the 1044 Series for 
and open to “exhaust”. There is no rated pressures. Solenoid covers, ad 
neutral “open” or ‘closed’ position justable through 360 deg. are pro 


With the solenoid de-energized, the vided with threaded side outlets for 
valve members are biased upward by in. conduit. Power consumption: 23 
a combination of light stainless steel watts ac and 22 watts, direct current 


VALVE TYPES 








Model 1044 Valve Specifications 


Type A: Air control Valve, range 30-150 psi. Pilot 


pressure supplied from main valve inlet, exhausting to — Pipe, Sues ing 
atmosphere. 


Type AO: Air Control Valve, range 0-50 psi. Pilot : 
‘ é 1 0 082 

supplied from line pressure at 80-120 psi, exhausting : 

to atmosphere. 


0 120 
Type H: Liquid Control Valve, range 40-150 psi. Pilot 
pressure supplied from main valve inlet, pilot exhaust 
tapped for § inch pipe connection to return line Ly 0 197 


Type HO: Liquid Control Valve, range 0-50 psi. Pilot 
supplied from either air or liquid line pressure at 80-120 4 0.448 
psi, exhausting either to atmosphere or into return line 


Crescent Valve Company, 6073 State St., Huntington Park 





30-150 A 
0 50 A 
40 150 H 
0-50 HO 
30-150 \ 
0 50 AO 
40-150 H 
0 50 HO 
30-150 Z 

0 50 AO 
40 150 H 
0 50 HO 
30-150 A 
0-50 AO 
40-150 H 
0 50 HO 


10442 
10442 
10442 
10442 





10443-A 
10443-A 
10443-H 3.3 
10443-H¢ 


10444 
10444 
10444-H 5 
10444-HO 


> 


10445-A 
10445 
10445-H 8.0 
10445-HO 


» 





Porcelain Connector Has Greater Wire Capacity 


This redesigned wire connector is into tighter spaces 
fully approved by the Electrical Un- 
derwriters’ Laboratory for use with 
hundreds of wire combinations. Wire 
sizes that can be joined range from ing strength prevent coil springs from 
2 No. 18 wires up to 3 No. 10 working loose from the body of the 
stranded wire or equal bulk connector. The new designs bite into 

Improvements in the Porcelain-type solid or stranded wires securely and 
connector include raised lands or hold more securely than previous 
knurls for sure grip, and a tapered models made by this company 
design that allows the connector to fit H 


A new high pres- 
sure molding process, precision coiling 
of taper springs, and a molding mix 
ture of superior resiliency and bond 


lub Industries, Inc., Sycamore, ll 
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We can start work on 
your job tod 





® We have the materials, facilities and crafts- 
men to give your order immediate attention as soon as received. 
Design, details and specifications will be checked or worked out for 
you promptly, and sufficient metals “ear-marked” for your job to 
make sure there will be no interruption in the run. 


Speedy production, combined with quality workmanship continues 
to build our reputation for prompt, efficient service. It is this type of 
service that enables us to serve many of the biggest and most exacting 
manufacturers in America. It isn't new, or extra-fare. It's just back 
to normal! And it’s yours for the asking, today. May we talk with 
you about your needs in aluminum and stainless steel stampings 
and rolled sections ? 





A Contract Placed with Us Expands Your Plant © 
to Include: — 





If you haven't received 
your copy of the booklet 
“Present and Future,” 
please advise us. We will 
send it by return mail. 


® Machine Shop and Die-Making Facilities 
© Four Large Fabricating Plants 

@ Spacious Aluminum Rolling Mills 

e Wide Range of Stamping Presses 

® Heat-Treating Equipment 





@ Gas and Electric Welding ALSO MAKERS OF 
© Complete Finishing Equipment MI 4 a O 
72 ly , a wv ‘ } 1 . 
| For Ovcenedéate étleatcon Address Inquiries to: "oan ede 
CONTRACT DIVISION = 





re MI NY M(GOoDS 


MANITOWOC WISCONSIN 
FIFTH AVENUE BLOG., NEW YORK 10 MERCHANDISE MART, CHICAGO $4 
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Small Lightweight Rectangular Electrical Connectors Are Available 


Made in three sizes, with 14, 21, 
or 34 contacts, their lightweight and 
simple design make these miniature 
connectors well suited for instrumenta- 
tion. Strain gage telemetering, and 
pressure pick-up installation are ex 
amples 

Ihe molded Melamine insulation 
gives high arc resistance and mechan 
ical strength. Contacts are for No. 
1) AWG maximum wire size and are 
gold flashed over a silver plating to 
provide low contact resistance and 
easy soldering 

Breakdown voltage is 5,200 v, de, 
ind 3,600 v, ac. Guide pins are pro 
vided to give correct alignment and 
polarization 











Wines Electronics (¢ Dept. P.E 
i {6th S$t., New York 17, N. ¥ 





Drafting Machine Functions Smoothly on Tilted Board 


Called the “Vemco Versatilt’’, this 
machine has two noteworthy features 
First, the spring counterpoise attache: 
to the support bracket permits th 
machine to function smoothly on 
drawing board tilted up to 20 deg 
Second, the indexing mechanism, fo: 
setting of 15 deg positions, includes a 
large thumb piece formed to afford 
secure grip by any part of the thumb 

The new model has retained man 
of the features found in earlie 
models. These include full circle base 
setting, positive band tightening, cen 
tral skid button, a large protractor 
und lifetime oil sealed ball bearing 

The Company also announces th 
broadening of their drafting machine 
scale line, with the introduction of 
solid aluminum and _ solid plastic 


I 
SC ile Ss 








Light-Duty Flexible Shaft Couplings Have Electronic Applications 


Particularly useful in the electronics and instrumentation ten sizes, ranging in diameter from 0.130 to 0.250 in 
fields, these couplings will find use with knob controls of | In addition to flexible couplings, there are many standard 
tuners, band switches, small valves. gears and pulleys, and fittings with threaded, socketed, slotted flatted splined, 
as a driving medium for light transmission systems where and plain terminals available 


the connected shafts are misaligned. These shafts come in Elliotts Manufacturing ¢ 350 State Si., Binghamton, N. Y 


? CONTINUED ON PAGE 174 
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why CRANE 
DIAPHRAGM VALVE DESIGN 


is Superior 







LONGER DIAPHRAGM SERVICE LIFE—Diaphragm is 
not subject to cutting, crushing, and rapid wear 
since it is used only to seal the bonnet; not for 
seating purposes. 

POSITIVE SHUT-OFF in case of diaphragm failure. This 
is an exclusive Crane safety feature. 

ACCURATE SEATING —Circular flat face disc with resil- 


‘ 2 ‘ ‘ WORKING PRESSURES 
ient neoprene seating surface gives tight closure 


150 Pounds 
—independently of diaphragm—on all fluids. water, oil, ph a gas 
GREATER FLOW CAPACITY —Y-pattern body design oe ee 


. . . . . 1 
gives closer approximation to straight-line flow, ; 28 Paar 

. water, oil, air, or gas 
reduces resistance and pressure drop. 


EASIER OPERATION —Less torque— fewer turns— 


6-in. size only 


HOW IT WORKS 180 Deg. F 


needed to operate valves—especially in larger The Crane diaphragm performs max. temp.; all sizes 
sizes. one job only —sealing the bonnet 
against line fluids. The seating 
PLAIN IRON OR NEOPRENE-LINED— Unlined valves member is a separate circular flat face disc, firmly attached to the 
will handle all common services. Neoprene- stem ond joined to the diaphragm with a special leakproof con- 


nection. This independent seating arrange nent permits positive 


lined valves are recommended for fluids cor- shut-off of flow, even in case of diaphragm failure. 


rosive to iron but non-active chemically upon 
neoprene. 


4 Valve Open 


SEND FOR THIS NEW CIRCULAR 


Contains complete information about these 
outstanding valves—including all essential 
specification data, service recommenda- 
tions, and list prices. Ask your Crane Rep- 
resentative for your copy, or WRITE FOR 
CIRCULAR AD-1761. No obligation. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


NOW AVAILABLE IN SIZES UP TO 6-INCHES 
Xr 


i N Valve Closed } kK — 
y 1 LF { 
met / vue aie on? On 


—< ~ _ aes. a 




















No. 1610 . No. 1611 No. 1615 2', 3, 4, and 6-in. valves, 
Screwed ends Flanged ends Neoprene-lined, Flanged ends Plain iron or Neoprene-lined, 
% to 2-in. “% to 6-in. “ to 6-in hove rising, turning stem 
y EVERYTHING FROM... 
PLUMBING 
VALVES AND 
FITTINGS HEATING 
PIPE 
FOR EVERY PIPING SYSTEM 
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USING STANDARD NEMA mountings, this motor and speed 
control unit can be mounted on a machine in the same space 
required for a standard motor. The large hand wheel and dial 
arrangement shown above is the only control used to set infi- 
nitely variable speed over practically any desired range. 


Variable Speed Motor +. 
Is Compact, 


also many 


other 


There are three fundamental types ot 
without a | 


iailable 


Integrally Built Unit os" 






' 
i 
4 
a1) | 
Connects t 
spre r 
cont ~ - Bi 
} 
hand whe | 
a } 
THE MAIN working parts of the speed control are shown 


above. Sterling does not use spring loaded pulleys, but controls 
pulleys positively through a mechanical linkage system. This 
results in smoother speeds, better efficiency, longer life, and 
minimum wear. Once set, speeds remain constant 


Speed-Trol” motors: Type 
Type FEA, with a single 


\ 


uilt-in gear reduction unit; 


reduction gearhead built integrally with the unit: and Type FEB with 
a double reduction set of gears built integrally with the unit 


There are 
and 
s are further broken down into 


Variations in 
] 


s of mounting, cooling system, 


The motor unit 





features 
horizontal and vertical 

















PERFORMANCE CURVES are shown above. 


The lower graph shows average Speed-Trol belt-slip in percentages 


CONTINUED ON PAGE 176 
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Earth-moving equipment... working under heavy loads and in constant dirt and 
dust ...makes a tough proving ground for brake linings and clutch facings. 

It's worth noting that leading manufacturers in this field use R/M friction materials 
on many models, from road graders to giant bulldozers. 
In industry after industry, RM gets the call for original equipment because 


(1) R/M materials are right for the job, and (2) R/M service is so helpful in solv- 





ing problems in design and supply of brake linings and clutch facings. 
Behind the R/M representative who calls on you stand four great plants, four 


complete research staffs, four testing laboratories...all the facilities of the 





largest producer of friction materials. Your R/M representative will be glad to 


L point out what this team can do for you. 


RAYBESTOS-MANHATTAN, INC. 


| EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mich. 
| 445 Lake Shore Drive, Chicago 11, Ill. 4651 Pacific Bilvd., Los Angeles 11, Calif. 
1071 Union Commerce Bldg., Cleveland 14, Ohio 


Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N.J. No. Charleston, S.C. 









RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings * Brake Blocks e¢ Clutch Facings 
Fan Belts e Radiator Hose ¢ Mechanical Rubber Products e« Rubber Covered Equipment e Packing» 
Asbestos Textiles « Powdered Metal Products « Abrasive and Diamond Wheels «+ Bowling Balls FIRST IN FRICTION 
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Redesigned Circuit Breaker Becomes Motor 


Controller 





BASICALLY UNCHANGED circuit breaker is shown above. Inter- 
esting features are: (a) Time delay on overloads. A sealed cylinder 
wrapped with a magnetic coil contains an iron plunger immersed 
in a liquid. Overloads bring plunger into magnetic field and it 
moves up to attract the armature and operate latch. The liquid 
controls the speed. (b) A high speed latch. The latch collapses 
only on short circuit or overload conditions. (c) High speed blow- 
out. High current increases quenching 


The following design features and 


DC ratings—1 to 50 amps; 250 v 


2 max; 5 hp, max; 
9,000 amps interrupting 


apacity 
AC ratings—1 to 50 am} 5 to 10 hp: 5.000 
amps interrupting capacity; 1-1, 2-2, or 3-3 poles, 1 or 
phase 

Manual disconnect 
ircuit protection 


S: 125 250v 


with automatic overload and short 


Heimeman Electric ¢ 


Handle its 


position 


LINKAGE SYSTEM (right) connects the motor controlle: 
handle with the circuit breaker switch. The electrical tripping 
of the circuit breakers is not 
locked in the “on” position, and upon releasing the locks the 
handle will return to the “off” position. The circuit breaker 
will automatically reset. Box cover cannot be opened when 
handle is in either the “on” or “off” position. Up to three 
padlocks may be used to lock handle 


affected when the handle is 


specifications give a short summary of all necessary information 


Compact in size, rounded corners 


Adequate wiring space provided 


either on or off’: no confusing reset 


Sheet steel, dust resisting cover 


Hinged cover permits removal when necessary 


Plum St.. Tr N. J 





Printed Adhesive Markers 
Quickly Identify Small Piping 


Used tor the identification of s | nto short lengths ( 
piping, these markers are self-stickins ; in. pipe, cut off 24 in. of label 
ind clearly visible. A typical Pi Each Pipe and Conduit Mark 
Marker for small diameter pipe comes mounted on its own card. Ea 

; x Yin. long. The name of the ard is equipped with its own st 
terial is printed eighteen times on strip which automatically releases p: 
background color established by th of the label for fast app ion to th 
American Standards Association. The pipe to be marked S ar 
label is printed as illustrated in bold able on request 
leziple type. The entire 9 in. label 
need not be wrapped around a single W’. H. Brady ¢ . North Third S 
pipe. It may be cut right on the card Dept. 62. Milwauk i 











CONTINUED ON PAGE 178 
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meh 


you left your motor running! 


Do you run your motor 24 hours a day, every day? That's all right, if it’s 
a Fairbanks-Morse motor, you can leave it on the job and forget about it. 
Fairbanks-Morse motors are built to take on the toughest assignments, to 
give the finest, trouble-free service. They require minimum attention . . . 
they assure lowest maintenance costs. Complete information about the full 
line of Fairbanks-Morse electric motors is contained in the handy POCKET 
PANORAMA. Write to Fairbanks, Morse & Co., Chicago 5, IIl. 


(aly FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES «© STOKERS © SCALES © MOTORS © GENERATORS 


PUMPS © RAILROAD MOTOR CARS and STANDPIPES + FARM EQUIPMENT © MAGNETOS 
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Spring Assortments Aid in New Product Development 


With several varied assortments of springs before him, 
the product designer can select the particular spring needed 
for his application. These springs are made of spring 
steel or brass, and come in three standard assortments. 
From each assortment it is possible to make hundreds of 
varieties of springs. The usual procedure is to select a 
spring nearest the requirements and then cut to the proper 
length and bend the special hook or loop required. 

Sizes available in the No. 1 assortment are: extension 
and compression type, $ to 34 in. long, 1/16 to 3 in. out- 
side diameter. There are over 100 steel and brass springs. 

No. 2 contains about 250 steel springs, both extension 
and compression types. They are made of tempered steel! 
wire and range in length from 1 to 114 in., and up to 3 in. 
in diameter. 

No. 2A assortment has about 250 steel springs in the 
extension type only. They range in length from I to 113 
in., and in-diameter up to 4 in. They are made of fine steel 
wire, in sizes from 0.028 to 0.067 inches. Both 2 and 2A 
have springs pac ked separately by size 


The Peck Spring ¢ Plainfield, Con» 





NUMBER 1 ASSORTMENT has random springs packed loosely. 
Other assortments are packed separately by size. 





Panel Meters Have Interchangeable Face Plates 


One basic meter can be used for several ranges by 
adding external accessories and changing the face plate 
Designed to meet Government specifications, the basi 
meter can be supplied with either a watertight seal or 
hermetic seal with solder-sealed terminals and crystal. 1 
can be furnished as a shielded or unshilded instrument 
The length of the scale arc is 1—3/10 in. The maker 
will furnish special scales to meet the user's requirements 

Another unique feature of this instrument is the wide 
variety of ranges available as a completely self-contained 
instrument. The dc self-contained instrument ranges from 
50 to 500 microamperes; from 1 to 500 milliamperes and 
from 1 to 15 amperes. External shunts with leads permit 
higher ranges. Included in the range are 25 to 1,000 milli 
volts and the self-contained unit will register 1 to 500, 
with higher ranges obtainable by adding external resistors 
As an ac meter of the rectifier type, the range is 1 to 500 
ac, completely self-contained. External resistors can be 
added to provide higher ranges 


Interna il Instruments, Inc., 331 East St., New Haven, ( 
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Tinnerman Produces New Blind Assembly Fastener 


A new blind fastener known as the ‘‘Bolt-Retaining 
Speed Clip’ has recently been announced. Although de 
signed originally for the attachment of refrigerator shelf 
supports, the new fastener is applicable for many other 
blind assembly operations where tapped accessories, such as 
handles, knobs, plates, medallions, brackets, ornaments, 
and like devices are attached to metal panels. 

The new fastener is made with a special square-headed 


bolt held in position by a steel clip which permits the 


entire assembly to be made from one side only. It pro- 
vides a resilient attachment that will not chip or craze 
enamel surfaces. It is now being produced for a 10-24 
screw size, and requires a panel hole 0.325 to 0.335 in 
square, and a panel thickness of 0.050 to 0.060 in. How- 
ever, a complete line to be used with many different lengths 
and thread sizes, and for varying panel thicknesses, will 


be available soon 


ry, Products, Ine., Cleveland, Oht 
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Nichrome is manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


ost AllOrs 
wt Sy 


LECTRNCAL 
APPLIANCES 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


*T.M. Reg. U.S. Pat. Off. 
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PASTS . F ‘ : continued 





Photoelectric 
Polariscope 


Is Integrally 
Built 


All parts are mounted on two 
ground steel rods to furnish a 
com pact, accurate instrument. 


The complete instrument shown 
above has, from left to right, a con- 
denser housing, straining frame, field 
lens housing, and photographic and 
viewing station. All parts are mounted 
on two 1} in. precision ground steel 
bars which insure accurate alignment 

The instrument is 22 in. wide and 
has a fixed length of 72 in. Within 
this fixed distance, the optics are ar 
ranged for variable magnification of 
the specimen on the viewing screen 
A range of magnification of 24 to 5 is 
provided by a simple setting of the 
field lens, followed by precision fo 
cusing of the photographic lens. In 
the study of a photoelastic specimen 
it is desirable to have various magnifi 
cations available. Examination at low 
magnification gives a general idea of 
the points of interest. High magnifi- 
cation is needed for detailed study of 
the fringe formation at a local stress 
concentration. 

All controls are centralized at the 
viewing screen. The loaded specimen 
can be moved by two handles so that 
various locations can be placed within 
the polarized beam. One handle con 
trols the vertical movement of the 
specimen and the other the horizontal 
movement. The fine focusing control 
rod is at this location. Another rod 
synchronously varies the azimuth of 
the polarizers at the viewing station 
when isoclinics are being studied un 
der plane polarized light. The n 
important control centralized 
position is the one which loads and 


10s 
' 

this 
unloads the specimen. A crank a1 
rangement provides easy, continuous 


changes of load in the specimen in the 
straining frame five feet away. A com 
plete picture of the boundary stresses 


be obtained quickly by studying 


stress patterns under monochromati 


can 


light. Source and appearance of the 
fringes and determination of — the 
fringe order at various points are ol 








stress details around a 


served in the specimen as it Is slow wl plane polarize 


Parallel monochromatic light 


ght source for the study of isoclinics 
is included in the lamp house 





VIEWING SCREEN is 8 in. by 10 in. and is interchangeable with a photographic plate 
holder of the same size. A 3 in. specimen can be recorded in its entirety on an 8 in. by 
10 in. film at the low value of magnification available. At the higher magnification, the 


in. hole can be studied on a 2} in. image. The remote con- 


trolled loading mechanism includes a dial so that the load can be easily read 


1 light 1s wanted 
in conjunction with the white light 


The straining frame has a loading 


irea 8 in. by 8 in. Within this area 
nsior ompression, and bending 
oads can be applied to the specimen 
Any portion of the specimen can | 
entered within the polarized beam 
while it is under load by manipulatin 
the Straining frame from the viewing 
tation 
( vy, FF 
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| “Commercial” Ball Bearing Data...*5 of a Series 


WE WILL BE GLAD TO SEND YOU COPIES OF THE PREVIOUS ADVERTISEMENTS IN THIS SERIES. 








TYPE KR, KRS AND KRP 
O BALL BEARING ROLLERS 
WITH HARDENED TREADS 


APPLICATIONS: Replace expensive precision 
ball bearings not required by operating conditions; 
eliminate costly machining and assembly time re- 
quired for bushings or plain sleeve bearings 


“7 ‘ For filing cabinets, locker and stove drawers, 





cam rollers and other locations where light duty 


rollers are needed. 




























































































FEATURES: Inner and outer rings furnished 
with various shaped grooves, threaded studs and 
other modifications. Composition treads—such as 
phenolic resin or rubber—can be furnished 
Machined parts—carburized, hardened and 
tempered—used throughout 
KR KRS KRP 
PARTIAL TABLE OF 37 DIFFERENT SIZES. COMPLETE DATA IN CATALOG NO. 11. 
O x 
Rivet a c D — Loed Rating ot 
Bearing No Type Diameter Tolerance °o.0 Tolerance or LR Extension* 600 RPM 
or Bore No Size 
CS 2024 KR “ +.004 % +.000 Me Me 0 “4 he 9 
— .000 — .004 
CS 2692x1 KRS Ye +.002 % + .000 ha 2188 2 10 My 15 
— .000 — .002 
cS 2248 KR Us +.002 “A + .002 Ye ‘e 2 " ” 29 
- .002 002 
CS 2306x2 | KR % + .002 % + .000 Ye % 2 " “ 29 
000 002 
cS 2592 KR Ve + .002 % + .000 “Ye N 2 12 “ 31 
002 005 
CS 3056x2 KRP .245 Rivet 1 + .000 %e 2 1 10 Mp 40 
- .005 
CS 2748 KRS Ne +.002 1 + .000 v7) % 2 13 “ep 53 
— .002 005 
CS 30411 | KRP Me River Me + .000 “% Tha ’ " % 45 
.005 
CS 963x) KR Ms + .002 Me + .002 Ye Se 1 10 Me 60 
002 .002 
cS 2973 KRS Ne + .002 ss +.001 % Me ° 4 | %® | 57 
— .000 - .000 | 
CS 2806 KRS 1 + .002 % + .000 “se Me ) 26 % | 105 
— .000 —.001 
CS 1236 KR “a +.004 ™% + .002 %e Ne ) 13 | 135 
000 -002 | 
CS 2539 KRS Ya + .002 ™% + .000 % % ft) 4 ‘i | 165 
002 .001 } 
CS 2215 KRS % + .002 1% -002 “ Ma 2 12 Ye 125 
— .002 .002 
CS 3094 KR vy +.004 2 + .000 ” 7) 1 15 /e | 155 
— .000 .005 | 
Cs 3072 KR “ +.004 2 000 “ % ° 12 “ 195 
— .000 205 
CS 2336 KR % + .002 2 002 ” % ° 32 a 130 
— .002 — .002 it 
* Extension of inner ring—one or two sides. 





Schatz 


BALL BEARINGS 


Contains detail drawings and load 
tables for the complete “Commercial” 
line. Also, information on Schatz 
Special Bearing Service, which has 


solved bearing problems of many 
manufacturers by adapting or design- 
ing a special low-cost ball bearing to 

‘ 


meet individual requirements. Write 





tor your copy today * ‘ T 
The Schatz Manufacturing Compeny ommercia 


6728 FAIRVIEW AVCNULC, POUGHKEEPSIE, N.Y 


BALL BEARINGS 


2640 Book Tower, Detroit 26, Mich. » & So. Michigan Ave., Chicago 3, | 
Chester-Twelfth Building, Cleveland 14, Ohio 














Propucr ENGINEERING — DecEMBER, 1949 18] 











N E W COMPONENTS MATERIALS AND 


continued 


PARTS 





Gage Cut-out Features Positive 
Automatic Protection 


é / 

Model DV15-200 pressure gage cut-out is an automati 
device made to protect all gages in a multi-gage pres- 
sure system. It eliminates the need for manually shutting 
down each gage in the system when that gage is not 
used. But cutting a particular gage out of the system 
automatically when the line pressure rises above the safe 
operating range of the gage it eliminates the use of a relief 
valve and shut-off valve. 








The cut-out is made in two series: a low pressure series 
ranging from 30 to 300 psi and a high pressure series rang 
ing from 400 to 3,000 ps! 

Replacement springs are available so that for differen 
pressures it is Only necessary to install a new spring. For 
intermediate pressures an adjusting screw provided in the 
body can be used 

Installation is simple. The cut-out is made with standard 
pipe thread connections but can be supplied also with AN 


Gage port 





Piston 
/ 











adapters for aircraft fittings 


Green 





Spring guide A Adjusting —— | 





Screw 











New Caster Line Is Cold Forged 


By using the “Cold Forging’’ process to make the top-plate, yoke base, and 
button of this new caster, the manufacturer produces a cheaper product that has 
better wear resistance. The cold working tends to ‘‘coin’”’ wearing surfaces and 
gives a hard, long-lasting surface 

A smooth, highly polished ball race finish closely resembling a ground surface 
is obtained, with contours of racew ay fitting the ball closely to give easy swivel 
ing action and longer wear. As an additional feature, a dust cap prevents dirt 
from entering raceways and provides a means for convenient lubrication 

Casters of this type, called Series 40, are being manufactured in five wheel 
types—Nicro-steel, Durastan plastic, Molded on Rubber, Cushion or Hard 
Rubber. Wheels are in 3, 4, 5 or 6 in. diameters. Load capacities, which vary 
with types of wheels, range from 175 to 650 pounds. Casters in this series are 
equipped with thread guards when desired 
Grand 


Standard ( Inc. Rapids 2, Mi 








Small Ball Bearings Have No Inner Race 
Several new sizes and types have 
been added to this company’s standard 
line of small radial bearings. They In 


scales, anemometers, telephone appara 
tus, and viscosimeters 
the RL series, 


now available 


are designed for small loads and low from 3 to 12 mm, outside diameter, 
speeds, particularly for oscillating mo- the hardened shaft is free to move 


tions, with applications where low 
friction at a load of six grams is only 
0.0125 grams per cm. Typical applica 
indicating pointers, small 


axially to a definite position during 
rotation. The RP series is made in the 
same dimensions as the RL series, but 
is fitted with a polished thrust plat 


tions are 


Byr, Inc., 104 Fifth Avenue, New York 


Landis & 


for use with shouldered — shafts 
The RC series is closed at one end 
by a polished thrust plate against 
which the shaft end abutts while the 
RB series contains a thrust ball bea: 
ing within the radial ball bearing 
The position of the ground race 
ways may be modified at the plant to 
regulate the inner diameter in accord 
ance with individual requirements 
All four are furnished ex 
clusively with ball retainers 


series 


N. ¥. 
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Redesign with TRUARC cuts unit cost 42¢ 
saves 7‘ minutes assembly time 




















SCREW AND WASHER HOLD FLOATING GEAR IN PLACE 
in old model newspaper facsimile recorder. Gear stud may 
rotate at pivoted end, making removal of screw difficult. 
Screw head takes up valuable space. 


new WAY] 




















A 


TRUARC RING REPLACES SCREW AND WASHER in this 
typical application. Truarc Ring saves space, makes assem- 
bly-disassembly quicker and easier. No screw slots to get 
burred up. 











Not only do 22 Truarc Rings save time and money 22 WALDES TRUARC RINGS GIVE 
in production for Times Facsimile Corporation, THESE BIG ADV ITAGES 

New York. They also make maintenance easier and : ; : . 
faster—a basic advantage in a machine on duty “a inch space saving permits money-saving 
24 hours a day. use of standard relay rack. 


Redesign with Truarc Rings and you too will 
save! Wherever you use machined shoulders, nuts, 
bolts, screws, snap rings, cotter pins, there's a 
Truarc Ring that does a better job of holding parts 
together. 


7‘ minutes assembly time saving. 


* 


42¢ overall unit cost saving. 


* 


Replace tapping with simple grooving 
Operation. 

Find out what Truarc Rings can do for you. 
Send your blueprints to Waldes Truarc engineers 
for individual attention without obligation. 


’ Speed maintenance because Truarc kings 
are easy to assemble and disassemble... 
can be used over and over again. 






a re 
























Waldes Kohinoor, Inc., 47-16 Austel Place Pn-12 
ond Long Island City 1, N. Y. 1 

ae, 

WALDES Please send 28-page Data Book on Waldes Truarc \ 

Retaining Rings. i 

1 Name. I 

om i 

| Title 4 

és I 

REG.U S&S PAT. OFF. i - - 1 

i aaatll 1 

RETAINING RINGS " 

WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK City Zone. State. x! 
WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U S PATS 7.387.948. 2.416.852. 2.470.971 2.411.761 AND OTHER PATS. PLRD I asin ansehen atleast minh naciaiaidls eine 
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continued 





Complete Line of Hydraulic Power Units Available 


Over 40 models of these units are avail- 
able to meet individual applications. The 
oné illustrated is a 10 hp size and should 




















be taken only as a typical model. Each in- 
stallation will require study to determine 
which stock or special model power unit is 
required. Stock models are available with 
pressure ratings varying from LOO to 5,000 
psi, and with from 2 to 150 hp. Special 
models have up to 300 horsepower 
Constant Displacement Models Only 
® 
Oil Capacity HP GPM Pressure 
Gallon Range Range Range Ps 
15 lg to § 2to 8 100 to 3500 
25 , to 716 2tw 14 100 to 3500 
SO lto TS 5 to 30 100 to 2500 
75 3 to 25 5 to 48 100 to 5000 
100 10 to 30 S to 4 100 to 5000 
150 5 to 30 17 to 87 100 to 4000 
225 10 to 75 17 to Ilé 100 to 5°09 
300 4010 100) «30 to 84 700 to 4000 
350 30 t0 150) 81 to 113) 700 to 2000 
The Rucker ¢ & H. si., O Cal 
IDI 
k 1 
aa , / & 
r 7 YY ? 
>» ety a A 33. Motor 
4 4k sn al as a1 Be vie 4 
PSs > fyaraglic pum 
{ “a 4 
ih Ty a) - = 
_— if ee A! pi rain line 
y ah en ae a Brea rs 
a <-~ ~ 
2 = ” i —! r tess uchor 
£ sneer = _— = ae Se = 
Vee | 
yd 7 o i tT cooler 
3 JADE'S i 
| ~~ 
Hardh w —~- «thf Fi /fer J 
7 TIT al ) -_+ y 
aaa, te 
4] 4 =e : 
scald ; 
Warer Water Corrs 
% eer ee 
‘4 7 











TYPICAL UNIT has a 10 hp, 1,200 rpm, 200/440 V, 3 phase, and shut off valve, filler strainer, breather, heat exchanger, and a 


69 cycle motor directly connected to a 25 gpm pump. Other 125 gallon reservoir. There are many special parts and compon 
equipment includes a relief valve, 9 cp hydraulic pressure gage ents available as optional equipment for special applications 
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3-24 THREAD 





Why Not Have 
Special Parts or Fasteners 
Made Your Way? 


The wide range of unusual shapes made possible by the cold heading process 
opens new possibilities for the designer 

Cold heading, of course, has limitations, but metal may be cold forged into 
many shapes impossible by other well-known methods. The cost, too, is usually 
lower. 


Take a look at this copper stud. Not only is this piece impractical to make 
by other methods, but it is ingenious practice even for cold heading. That's 
where Scovill experience comes in. 

Note that the making of the part starts with a length of square wire. This is 
extruded, the round body and flange formed, and the thread rolled. 

Getting the part shaped as you need it is not the only advantage. Metal is 
saved. Close tolerances and excellent finishes are the rule. Cold working of any NOW READY, “Guide to the 


metal increases its strength. Production on a mass basis saves time. Profitable Use of Cold Heading 
—Bulletin No. 2. Here are more 


Design your parts in consultation with a Scovill representative. Have examples of the advantages and 

; : limitations in designing parts 
them the way you want them for the job they have to do. Cold heading opens new for cold heading. Send now for 
possibilities to you to improve your product, speed production, and save money. your copy. 





Special Cold Headed Parts» Recessed Head Screws « Sems « Tapping Screws « Standard Machine Screws 


Industrial Fastener Sales weave biision| made Nese 
b 


Wheaton, Illinois 





Los Angeles, 2627 S. Soto Street 


SCOVILL MANUFACTURING CO, were 4s, com| Soyzsteovertn” 





Propuct ENGINEERING — DEecEeMBER, 1949 185 








NEW COMPONENTS—MATERIALS 


AND PARTS . . . «continued 





Frequency Standard 
Features High 
Accuracy 


Employing a 100 ke crystal, this 
new frequency standard gives a 24 
hour frequency stability of two parts 
in 10 million under good conditions 
and two parts in one million under 
adverse conditions. These extreme ac- 
curacies are obtained even when the 
instrument is subjected to line voltage 
fluctuation of as much as 10 percent. 
The frequency source employed is a 
Bliley GT cut quartz crystal unit tem- 
perature stabilized to within 0.1 
deg ¢ 

Due to operation of the crystals at 
series resonance, and automatic gain 
control, the frequency is practically 
independent of line voltage and cir- 
cuit component variations. 

Terminals are provided for sine 
wave or harmonic out-put at both 
high impedance and low impedance. 
The power supply is self contained. 
This unit is designed for rack or cabi- 
net mounting. In the illustration the 
rear view shows component-type con- 
struction of frequency standard. An 
uncluttered, orderly arrangement of 
the several components helps to solve 
maintenance problems 


Bliley Electric Corporation, Erie, Pa 











New Electronic Timer Replaces 
Manual Operation 


This timer may be operated as a single interval unit 
with manual initiation, or as a repeat cycle timer with 
two adjustable intervals which occur successively with- 
out any external operation. 

They are applicable wherever interval timers are used 
and offer the added advantage that manual operation of 
a foot switch or other control may be eliminated when 
the interval between work operations has been deter- 
mined. Typical applications are: bottle filling, tempera 
ture control, heat sealing, life testing, refluxing, and 
other such operations 

The timer uses a power supply of 110-125 v, 60 
cycles. The time interval is 4 to 3 sec, ‘‘on” and 9 to 20 
sec, ‘‘off.’” The relay is single pole double throw. Con- 
tacts are rated at 3 amps, 115 v, ac. The chassis meas 
ures 3 x 4.x 5 in., and has a black crinkle finish 

All features, such as time interval, contact ratings, 
etc., can be modified to fit special applications 


C. C. Wilson & ¢ > North Passaic Ave.. Chatham, N. ] 





OFF CYCLE ON CYCLE 





1S6 
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NO PLACE FOR REPLACEMENTS HERE! 


..so the nation’s biggest underwater tunnel uses 
Everdurt Electrical Conduit to carry traffic light and 
control cables. New York’s Triborough Bridge and 
Tunnel Authority, builders of the Brooklyn-Battery 
Tunnel, made selection on the basis of long-time 
service records on comparable installations. 


merece | conreoLs ~ 


Down from the Alvarado Regulating 
Reservoir rushes the water supply 
for San Diego at 100-lb. pressure. 
Many of the vital parts of these 
mechanical traffic cops are made of 
Everdur for long operating life. 
These big butterfly valves, up to 
42” I. D., were made by Coldwell- 
Wilcox Division of Krajewski- 
Pesant, New York. 










“210 you KNOW" 
DEPARTMENT 


Maybe it never occurred to you that many 
belt-drive applications require a non- 
magnetic, spark-resistant lacing. 
Well, they do. And the Flexible 
Steel Lacing Company of Chicago 
makes ’em under the trade name 
“Alligator.”’ Out of 
Everdur, of course. 





WHATS YOUR METAL PROBLEM? 


Maybe Everdur can help. Our Technical 
Department is always ready to serve. Just 
write to The American Brass Company, 
Waterbury 88, Connecticut. In Canada: 
Anaconda American Brass Ltd., New Toronto, 
Ontario. 





WELL, WELL, WELL, WELL 


That’s right, four of ’em. 38” diam- 
eter slotted well screens of Everdur, 
built by the Layne-Northern Com- 
pany of Mishawaka for Elkhart, 
Indiana’s water supply. Reasons: 
strength, weldability, machinability, 
corrosion resistance... and nary a 
trace of rust! 















/ 


y 























HAPPY THOUGHT IN A SQUALL / 


When thunderheads race up and 
your boat lays over on her beam’s 
end — you pray everything will hang to- 
gether. That’s the time to be thankful for 
your boat builder’s judgment in using 
strong, tough, non-rust Everdur fastenings 


...and speaking of seagoing metals, the 
Design Engineering Company of South 
Pasadena, California, developed this 
marine shell block of Everdur. Maximum 
strength and minimum weight are com- 
bined in this one-piece, folded-and-drawn, 


rivetless block construction. 49190 


FS. HOW ABOUT SENDING IN 
YOUR STORY ON EVERDUR? 


Where corrosion resistance counts 
ANACONDA 


COPPER-SILICON ALLOYS* 


7 
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AVAILABLE AS—a complete unit with a housing and 
foot mounting. The model numbers are 8021, 8061 and 
8101. Or. 


Automatic Reversing 
Pumps Are Used As 
Original Equipment 
Components 


Three models and three sizes of each offer 
the manufacturer a variety of built-in or in- 
tegral reversing pumps. 


These pumps maintain unidirectional delivery 
gardless of direction of shaft rotation when installed 
on machines which reverse 


Designed for continuous 
operation at pr 


pressures up to 100 psi they will usually 
be used to supply lubricating oil coolant to th 


machine. Diesel engines, compressors, blowers, and 


Or oO 
machine tools are common application examples 

Pumps are regularly furnished for right-hand dis 
harge, however, discharge can be readily transposed 
to left-hand operation in the field. An additional 
feature is a design provision which allows the fo 














4 





if 
Uti, 


STRIPPED MODEL with housing 


8102. 


turning operations to install 


model numbers 8022, 8062, 


and 


These models require a minimum number of easy boring and 
Or. 





without housing 


STRIPPED MODELS model 


and 8103. Thes 


incorporated in the machine casting. 


numbers 8023, 


8064 


1s are used when suction and discharge ports are 








| 


CONTINUED ON PAGI 


be quickly changed in the field. First, 


190 


to be set at the top or bottom, or on either side 
The stripped models (see illustrations) are par 
larly suited for integral mounting. When 
nounted they become a part of the machine 
Capa Suction and 
Gals. | Discharge 
Pump No R. PLM Ml 4 Pipe 
0 Lbs Connection, 
Inches 
DIRECTION OF FLOW may 
remove cap, transpose housing face for face on stand, position eccen- 
8022, 8023, 8(21 CO-1140 ‘ tric stop on same side as discharge, and last, replace cap. 
8062, 8063, 8061 00 1140 $ tc 2 
8101, 8102, 8103 300-1140 l i 
1 , Ml ( Py 
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Complete torquemeter installation 
for a hydraulic testing laboratory. 


HERE—Important New Aids 
in Product Design and Improvement... 


BALDWIN SR-4* rorauemeters 


Opening new fields of exact knowledge for the designer, 
Baldwin SR-4 Torquemeters provide a simple, positive, 
accurate way of measuring torsional strain with none of the 
usual errors due to clamping devices, inertia, speed, or vibra- 
tion. The device consists of a short length of shaft to which 
a group of special SR-4 Bakelite gages are bonded to form a 
Wheatstone Bridge. Connections to the recording equip- 
ment—which can be located at any desired point—are made 


through slip rings 


Industry and Research have already utilized SR 
meters in a number of applications 


4 rque- 


HELICOPTER ROTORS AND SHAFTS. 
’ } Special torquemeter pickups have been 
a” a developed for determining torque in 

tail rotor shafts and main rotor shafts during flight, as well as for checks 

On a test stand 


AUTOMOBILE STEERING WHEELS. Sreering torque 


nd accurately determined by this unit. A 





licating meter is installed on the instrument 
panel of the test car. 


SCREW DRIVING AND TAPPING. Important pro- 
duction information has been obtained with this 
torquemeter application, which permits determina- 
a) tion of screw driving and tapping torques. 


VAL} 


THE BALDWIN 
GROUP 





"TM, 
Registered 
U.S. Pat. Off. 





FUEL INJECTION SYSTEMS. Designed to meas- 
ure vibratory torques in a fuel injection sys- 
tem, this torquemeter pickup has a separately 
mounted brush assembly. 


CENTRIFUGAL PUMPS. The two torq 


with a single separately-mounted brush 








and utilizing a single type T-1 instrument, cover 
two ranges—350 and 500 foot-pounds dete 
mining torque in centrifugal pumps 





Fa - 
a. - HAND WHEEL—GUN RAISING. Developed to 
3 - measure hand-wheel effort in a gun-raising mech 
- 7 1 
Oe ad ) anism, this torquemeter is driven by V-belt in rib. 


= Torque is measured on the spokes 


Baldwin Torquemeters have been built for shafts from % to 
18 inches diameter, in capacities from 1 in. Ibs. up to 750,000 
in. lbs., and for speeds from zero to 10,000 rpm and above 
General principles of construction and operation are covered 
in Bulletin 275, 


will gladly discuss your torque-measuring problems with 


sent on request. A Baldwin representative 
you, and suggest the proper unit to meet your needs 


The Baldwin Locomotive Works, Philadelphia 42, Pa., U 
Boston, Chicago, Cleveland, H« New York, 
Pittsburgh, San Francisco, Washington 
Peacock Bros., Ltd., Montreal, Quebec, 


S. A. Offices 
Philadelphia, 


In Canada: 


istor 


Seattle, St. Loui 


TESTING HEADQUARTERS BALDWIN 
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Nk W COMPONENTS—MATERIALS AND PARTS continued 





Transparent Film Reproduces Positive Drawing With No Negative 


Known as Kodagraph Autopositive Film, this new mate- 
rial can be handled in daylight without harm, and can 
reproduce clear, sharp, positive prints of drawings or 
printed matter. Developing is done on a standard blue 
printing or white printing machine. 

An added feature is the extreme translucency which 
makes it possible to read clearly through the back of the 
reproduction. This makes it possible to reproduce a nega- 
tive, or make a print from an opaque surface, and then 
turn the sheet over and read through the back to give a 
“right reading” effect. 

The film has a matte surface on both sides, permitting 
additions or corrections in either ink or pencil. Erasures 
may be made by using a standard two-solution eradicator. 

Standard rolls are either 30 or 160 feet long. Widths 
of 24, 30, 36, 42, and 44 inches are available. 








Precision Pressure Switch Uses No Float 


Made to give precise level control of moderate heads 
of water or other liquids, this pressure switch is unaffected 
by turbulence and mechanical vibration. 

There are two basic types: for fixed or variable levels. 
The switch will withstand moderate overload pressures 
and vacuum without injury to switch or calibration. The 
calibration is factory-set to give accurate control over thou- 
sands of operations. 

The device is actuated by a single-pole, double-throw, 
snap-action switch rated at 6 amps, 125 v, ac. The action 
is through a special diaphragm and pressure plate. It may 
be set to operate on heads ranging from 6 to 14 in., and to 
reset on heads as low as 13 inches 


wlacturing Corp., 9555 Eden Ave., Schiller Park, Ill 








Small Filter Pump Units Are For Laboratory Use 


Made especially for small industrial filtering work, these 
small filter systems will find their greatest use in the 
laboratory or in small plant installations. 

The model pictured is designated No. LSU-5. It comes 
complete with a motor, stainless steel pump, and a Lucite 
filter mounted on an indestructable, laminated  plastx 
panel. The 110v motor operates on either ac or dc current 
and the whole unit weighs only 20 lb. These factors make 
for easy portability. It develops a maximum head of 18 
psi. The process of filtration can be viewed through the 
clear Lucite filter cover 

The filter tube is made of processed cotton yarn wound 
around a stainless steel core. The cotton is highly resistant 
to both acid and alkaline solutions. The filter cotton is 
wound in different degrees of fineness, and tubes may be 
obtained which will remove particles down to 1 mic ron 








CONTINUED ON PAGE 192 
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For fractional 


horsepower motors 


PACKARD 
TT 


MOTORS 


come to headquarters! 








Our entire motor-building facilities 
are devoted to the production of 
fractionals. Our entire motor-build- 
ing experience—experience which 
spans 33 years—has been in the frao- 


tional horsepower motor field. 


And so we feel we are entitled to 
designate our fractional-horsepower 
motor-building operations as “head- 
quarters”... and to write “‘special- 


ists” after our name. 


If your fractional motor requirements 
call for quality in quantity, we will 


be glad to have our engineers con- 


GM| 


sult with you. 


To £2 
Sackaid. 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 














RS FOR THIRTY-THREE YEARS 
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N E W COMPONENTS—MATERIALS AND PARTS ; ; continued 





Plastic Cable Splice Housing Cuts Assembly Time 


Fliminating much of the time usually 
required to make a durable water tight ele 
trical seal, this housing is made especially 
for power and signal cables. It can be used 
with both aerial and underground installa 
tions and can be used with either rubber or 
neoprene cable 

The housing will withstand repeated 
blows from a heavy hammer without shat- 
tering or cracking. It has extremely low 
moisture absorption. Its electrical insulat- 
ing values are high. It is unaffected by sun- 
light and indifferent to temperatures rang- 
ine from 180 degrees Fahrenheit to as low 
as i degrees Fahrenheit. It is resistant to 
acids, oils and alkalies. 

The housing comes in two diameter sizes 
14 in. inside dia. for cables up to 1 in 
thick, and 2 in. inside dia. for cables up to 
13 in. thick. Pipe length depends on the 
individual splice 





CONDUCTORS are individually joined. Splice is then given a rough wrap of 
friction tape and the housing is fastened by screwing ends tightly with a 
spanner wrench. Left end of housing shows plastic cap, metal washer and rubber 
sleeve. Rubber sleeve expands under pressure to give a watertight seal 


a Sta Rubber Company, 1230 Avenue of i New York 20, N. Y 





New Line of Air Cylinders Has No Tie Rods 


Made in seven styles with bore sizes rang 
ng up to $ in., these air cylinders offer sev 
eral Rasen advantages 

When using tie rods with long cylin 
ders, especially the small bore sizes, the 
ylinders are subject to longitudinal con 
pression stresses. Unequal tension on the 
tie rods can actually twist the cylinder out 
of alignment. Also, there is a danger tha 
tie rods will become stretched through use 
ind allow leakage between the cylinder 
heads and the cylinder body. The other 
obvious advantages are in appearance and 
ase of cleaning 





The seven styles of cylinders mentioned 
ibove are the same basic models that have 
been offered in the past by this company 
However, there have been some few changes STANDARD HEAT-TREATED socket head cap screws are used to attach 
in mounting dimensions due to the elimina. Clamping collars to cylinder heads. Round snap rings fit into grooves in the 
tion of tie rods. Operating pressures range cylinder body and are held in place by a clamping collar 


from 80 to 100 pounds per square inch Tonckins-I y a es 





Alarm Meter Gives Visual and Audible Signal 


This individual alarm meter for flush panel mounting engraved name plate giving a description of the application 


gives both visual and audible alarm in case of a trouble is mounted on the meter face. The face also has a push 
signal from a remote location, and has a push button to — button switch, red light, and a fuse holder 
silence the audible alarm until the trouble has been con A 
nected, at which time the meter automatically resets 

The meter is called Type MC-100, and is made of a 
hard, durable plastic. All electrical parts are mounted on 


standard alarm meter uses 115 v, 60 cycle power 


Other ratings are furnished on special orders. A complete 
system includes an alarm switch, horn, and meter 





the back of the meter face plate and are enclosed. An The Unit Alarm ( P. O. Box 727, Elizabethton, Tenn. 
END 
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fed Stee bing 


N. matter what your 
metal-working problem, we invite 
you to consider the many advantages 
of using Michigan Electric Resistance 
Welded Steel Tubing. Manufactures of 
thousands of widely different prod- 
$Q UA RE RECT AN G U LAR ucts have chosen Michigan Tubing 

a because of its uniform strength, light 
Yo" to 2” 20 gauge 1” to 25%”, 14, 16, 18 gauge weight, machinability, and the econ- 


omy of operation it makes possible. 





Va” to 4” O. D. 9 to 22 gauge 


Scesd, FLANGED, EXPANDED, TAPERED, DEPRESS BEADED, ; ; 
Can be formed or machined in your 
ROLLED, EXTERNAL UPSET, INTERNAL UPSET, SPUN CLOSED, FORGED, 


BEVEL FLANGED, FLATTENED, SWAGED, FLUTED, EXPAND BEADED plant or come prefabricated by 


4 Michigan. 
AV Quality Product ichiga 


“STEEL TUBE pronersco 


33 Years in the Business 


e ee t 
L wa, id 9450 BUFFALO STREET + DETROIT 12, MICHIGAN 
FACTORIES: DETROIT, MICHIGAN « SHELBY, OHIO 


" . * P DISTRIBUTORS: Steel Sales Corp., Detroit, Chicago, St. Louis, Milwaukee, Indianapolis 
For Engineering edvice ond technical help in the selec- and Minneapolis— Miller Steel Co., Inc., Hillside, N. J.—C. L. Hyland, Dayton, Ohio— 
thon of tubing best svited to your needs consult vs, Dirks & Company, Portland, Oregon —James J. Shannon, Milton, Mass. —Service Steel 
Co., Los Angeles, Calif.—American Tubular & Steel Products Co., Pittsburgh, Pa.— 
Strong, Carlisle & Hammond Co., Cleveland, Ohio— Drummond, McCall & Co., Ltd., 
Toronto, Canada. 
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WARD LEONARD 


RHEOSTATS 





Finer Control, Smoother 
Control and Longer Life 





because of solid 
rectangular contacts 


The greater number of solid rectangular contacts gives 
Ward Leonard multi-step rheostats finer control with 
smoother contact arm operation—and with all the ad- 
vantages of the Vitrohm construction. 

The solid metal contacts, connected to the resistance 
element by a patented Ward Leonard method and em- 
bedded in vitreous enamel—assures a mechanically and 
electrically perfect joint for long and constant service. 

Write for Rheostat Catalog. Ward Leonard Electric 
Co., 63 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


| ad EO OL) 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 








OUR 


READERS 
SAY 





Bouquets to Mr. Byers 
To the Editor: 


Thank you for another fine contri- 
bution to the constructive discussion 
of our present patent practice and 
as to its possible improvement for 
the future. 

May we offer congratulations to 
Mr. Byers and to you the Editor for 
presenting these constructive thoughts. 

We wish it were possible for Mr. 
Byers to comment further upon the 
subject of a practical means for the 
stopping of present leaks from the 
Patent Othce 

The only contribution we can con- 
tribute would be to have short period 
ical changes of all assistant examiners 
in every division without any pre- 
announced schedule 

The individual inventor of distinc 
tive new inventions, in recent years, 
has been faced with the most dis 
turbing and discouraging facts that 
his invention on or about the time 
of the first examiner action upon 
his case hears about his patent appli- 
cation from leading manufacturers of 
competitive firms throughout the field 
indicating the news has been spread 
by trade associations 

Years of experience in noting these 
most disturbing facts has produced 
a pattern of evidence as leading to 
the thought that these leaks come 
from the examiners staff at some level 
below the chief examiner of a divi- 
sion in every case. This leads to the 
thought that possibly the constructive 
correction of this fault might be in 
frequent changes of its personnel 
from division to division before con- 
tacts with the trade associations or 
legal contacts could lead to actual 
leaks of strictly confidential material. 

Failure to correct this fault can 
only set back our American trend 
toward open cooperation to the old 
former German practice of secrecy in 
all things G. H. KENDALI 

Darien, Connecticut 


Ed.—We were glad to see those nice 
words about Mr. Byer’s article, but 
we wonder about your accussations 
of Patent Office leaks. We wrote 
Mr. Byers and asked his comment 
on the above letter, and also instructed 
our Washington representative to 
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check with the Patent Office. The 
following two letters will tell you 
what we found about these leaks 


a A WARD LEONARD 

I am pleased to note the comment RESISTORS 
by Mr. G. H. Kendall, in regard to 
my article on the Patent System. While 
my remarks dealt solely with the proj- 
ect of improving the practice of a 
system, essentially sound in principle, 
by constructive legislative action, | 
have no objection to discussing the 
subject that raises 

I gather that Mr. Kendall is of th: 
opinion that “leaks” of information 
regarding new inventions that tak« 
place in the Patent Office “at some 
level below the chief examiner of a 
division in every case.” 

This would be a serious charge it 
it could be substantiated. If any ev 
idence exists of “‘leaks” of the dis- 
closures contained in patent applica 
tions, which are held in secrecy, from 
any level of Patent Office personnel, 
this should be called to the attention 
of the Commissioner of Patents, in 
asmuch as it would involve a violation 
of trust and an infraction of Patent 
Office rules. 

However, in my long experience 
in the Patent Office, I have heard of 
no instance of the kind. Of course, H Wi ‘ 
concurrence of inventive knowledge Res i 10 ent 
among parties of adverse interest is 
commonplace, and the Patent Office 
conducts interference proceedings, to 
resolve conflicts between parties claim- 
ing the same subject matter. The 
cause of these occurrences is not ob 
scure. The history of science is replete because all parts are 
with instances of independent concur- 


rent discovery, arising from the cir- | MATC Wh £ Db 


cumstance that the basic knowledge 


Temperature Changes 





leading to the discovery, has been + for thermal characteristics 
available. In the case of patentable 

inventions, when the prior art reaches . 

a certain dev sacl conception of Switch the temperature back and forth from 340 to 
further inventions is inevitable, and —55°C, over and over, and still you won't affect the 
some of these inventions are identical stability of Ward Leonard Vitrohm Resistors. 

in subject matter, although conceived Reason is: Ward Leonard, making all components*, 


by different parties. When, as it 
further may happen, these same in- 
ventions are made at about the same 
time, the impression that may be re- 
ceived by an inventor, learning of 


can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 63 South Street, Mount Vernon, N. Y. 


arr ae Offices in principal cities of U. S. and Canada. 
the appearance of his invention in ° . ° 
another quarter, is that there has oc- *Vitreous enamel coating and ceramic cores formulated 
\ call a and made by Ward Leonard .. . wire drawn to Ward 
There always is the possibility Leonard's specifications. 


of diffusion of secret information 
through scientific conferences inas- 
much as the purpose of a scientific WARD LEONARD 
conference is the interchange of news 

and the line between that which is 
and that which is not secret is not ELECTRIC COMPANY 
one of bold delineation. But the par- | 
ticipation of Patent Office personnel 
in scientific conferences is negligible 
or non-existent. Unlike scientists, ex- 


| a EO a 


} RESISTORS « RHEOSTATS + RELAYS + CONTROL DEVICE 





Propucr ENGINEERING —— DecEeMBER, 1949 195 














Vope | 
iicone Noga 
[0 ; 


Heres How 
LX SUicone tesuletton 
Reduces Motor /riture 








Photo courtesy Virginia-Corolino Chemical Corp 


THIS 300-H.P. silicone insulated motor 
was back in service three hours after be- 
ing flooded with water, mud and waste 
@ Engineers of Virginia-Carolina Chemical 
Corporation agree that DC Silicone Insu 
lation is the best solution to motor failure 
caused by excessive moisture. They proved 
this in two identical 300-h.p. motors, one 
wound with Silicone (Class H) and the 
other with Class B insulating materials 
Located side by side and exposed to the 
same operating conditions, these motors 
are used to pump waste materials at the 
Phosphate Mine in Homeland, Florida 
After the main line broke last year and 
flooded both motors with water, mud and 
waste, the Class B motor had to be re 
worked and rebaked. The motor wound 
with Class H insulation was simply cleaned 
with an air hose and the bearings were 
flushed out Three hours later, the 
SILICONE INSULATED motor was back 
in service and operating perfectly 
That confirms again the fact estab 
lished by 4 years of motor testing 
Class H Insulation made with Dow 
Corning Silicones has at least 10 
times the life and 10 times the wet 
insulation resistance of the best in 
sulating materials previously avail 
able. For more information on how 
silicone insulated equipment can 
save you time and money, phone 
our nearest branch office or write 
for booklet AC-12 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Atlanta @ Chicago @ Cleveland @ Dallas 
Los Angeles ¢ New York 


In Canada: Fibergias Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd, London 
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aminers have no personal engagement 
in the scientific developments of their 
‘art’ and do not reac papers before 
learned societies in which they report 
their achievements 

Then there are stories of ‘spies 
planted by commercial concerns to 
ferret secrets from competitors. | 
never heard of an authenticated in 
stance and it always appealed as being 
a stupid arrangement when almost 
any scientist with a couple of cocktails 
can be depended upon to discuss the 
details of his work without restrain: 

Of all places “leaks” would be 
most unlikely to occur in the Patent 
Office. There is a rule and it is 
simple and explicit—pending applic. 
tions are preserved in secrecy. « Ther: 
would be no motive, and the results 
would be serious. I have never before 
heard of such a charge having been 
brought, much less substantiated. 

J. Haro_p Byers 
Washington, D. ¢ 

From Our Washington 
Correspondent: 


The Patent Office position is this: 
Patent applications are secret. And 
as far as the recollection of officials 
goes, there have never been any 
charges of leaks made. They point 
out that this is a very serious offense 
and a violation of the oath taken 
by the examiner. Back in 1905 there 
was a case involving an examiner 
who came under the control of an 
applicant for a patent, and the ex- 
aminer falsified records inside the 
Patent Office. This wasn’t a “leak” 
case, but the offenders did wind up 
in the penitentiary 

‘Leaking’ Patent Office informa- 
tion Is a serious crime, and officials 
feel that it’s irresponsible to make 
or publish such charges unless they 
are particularized and documented 


More Philosophical Articles? 
To the Editor: 


Thank you for printing Mr. Lynes 
letter and the condensation of Sinks’ 
article from Harper's, “Those Big Fat 
Cars’ (PRopuctT ENGINEERING, June 
1949). 

Personally, I'd like to see several 
full-length articles on the philosoph- 
ical implications of “the” 
process 


design 
Design engineering is pe 
culiarly able to furnish examples of 
what typical human 
tolerate. 


nature will 


As matters are now, our premises 
about human nature are largely make 
believe 

Designers can draw on their expe 
rience to produce some badly en 
anthropological data. They can tell 


ed 
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SPEED PRODUCTION 
SAVE EQUIPMENT 
CUT COSTS! 


with Diamond @ 
STAMPINGS 


Small stampings . . . medium 
stampings . . . from a part fora 
lock to a television chassis — 
Gorrett produces them for all 
industries in quantities from a 
thousand to millions. 


OUR EQUIPMENT . . . YOURS 
Save on stampings. Our modern 
high-speed presses, "“design- 
ability” and complete line of 
finishing equipment... includ- 
ing tumbling, sand blasting, 
heat treating and plating equip- 
ment... can produce stampings 
to your specifications. You can 
save on stampings at Garrett's. 


DIAMOND G SERVICE COUNTS 
Whether you need stampings, 
lock washers, flat washers, 
springs, retaining rings or hose 
clamps, Garrett makes them all 
_. . and Diamond G Service will 
deliver them when you need 
them. That's why industries’ 
leaders say "Go to Garrett's for 
parts.” 


DIAMOND G PRODUCTS 
Manufactured by 
GEORGE K. GARRETT CO., INC. 
D & Tioga Sts., Phila. 34, Pa. 


GARRETT- 


MANUFACTURERS 
OF SMALL PARTS 
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FELT, LIKE RADIO, 






HAS NO HORIZONS 


Just as radio signals can 
anywhere, 
of a million uses, in 


processes. Sound absor 


i ing—gas 
~sealing—packing gasketing- 
ening—lubrication—polishing: 


hundreds of applicat 
engineers most ver 

When you think 
slippers. Think of e 
made by American 


controlled engineering mater! 


in many types for 
well as textile appl 


in this country 


bility of machinery. 


variety, from clothi 
felt is used in the 


_ Ie will pay 

pep om king full use greeny : 
se ‘ed wit 

pero letterhead for 


self if you are ma 
versatile because it 


chara 





8 
ea 


— PLANTS: Glenv 
Chicago, Detroit, 
Janta, Dallas, Son 


SEALS. Felt seals— plain, laminated, 
or impregnoted—retain grease and 
oil, are self-lubricating, and exclude 


dust, fumes, water, and mud. Used 
to seal bearings, housings, etc. 


= 


TROPICALIZATION. Felt can be 
tropicalized to resist fungi, mildew, 
vermin, moths, moisture. Such felt 
is a vital part of many products 
going into tropic countries, giving 
lasting protection against destruc- 
tive rot and insect infestation. 





Propuct ENGINEERING 


so felt has in 


felt co’ 


i your 
cteristics. Please write on yO 


THE STORY OF FELT. 


American Felt 
Com 


GENERAL OFFICE 


Detroit, Mich.; Westerly, R.1 


t 
beicked upand nei 
products and 
al insulation—wicking 
and shock damp- 
of the 
of the 


finite usefulness. 
home and factory, 
ption—therm 
keting—vibration 
these are but a few 
ions which make felt one 


satile and useful materials. 

think far beyond hats 
American Felt! 
felt is @ strictly- 
rately standardized 
dustrial as 
factory 
omy and relia- 
in the greatest 
are better because 
f felt’s uses are 
them and ask your- 


of this material that 1s SO 
fferent 


of felt, 
ngineered felt— 
Felt Company, 
al, accu 
an infinite number of in 
ications. In practically every 
ntributes to the econ 
Consumer products 
ng to automobiles, 
m. Some examples © 
you to study 


any 


MARK 


5: % Glenville Road, GI 
Franklin, Moss. 
-- SALES OFFICES: New 
Philodelphio, 
Portland, Seo 


ile, Conn.; 


4; Rochester, 
Los Angeles 


T 


WICKS. Felt wicks—designed and 
engineered for controlled opera- 
tion, feed oil to bearings and re- 
mote friction points, or deliver other 
fluids where they are wanted. 


Clevelan 
Francisco, 


COATING. Coatings such as natural 
rubber, synthetic elastomers, or 
vinyl resins can be applied to felt, 
producing an impervious surface or 
adhesive backing for quick easy ap- 
plication. Either heat or pressure 
sensitive backings may be employed. 
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NOTE TO DESIGNERS 


No matter what the project may be 
on your boards, the chances are that 
felt can help you make it better or 
more economically. Remember, felt 
is an engineering material which can 
be specified exactly. Send for illus- ‘ 









“— trative samples and technical data ; 
—_ Suton sheets published and distributed by 
4 candi Ate American Felt Company. 


\ 


\ 
\ 





VIBRATION. Felt vibration mount- FLAME PROOFING. Felt for aircraft, 


ings, placed under machines or 
other equipment, are effective in 
dampening shock or absorbing up 
to 80% of the vibration. 


PACKING. Vistex is a rubber-im 
pregnoted felt-base packing and 
sealing material in several different 
types. TCR Vistex is highly resistant, 
for example, to tricresy! phosphate, 
and is recommended for hydraulic 
systems using that special fluid. 


theatrical and other mechanical or 
decorative applications is flame 
proofed so that it will not support 
combustion or propagate flame. 





SOUND ABSORPTION. Special ‘K" 
felt, widely used in airplanes, the- 
aters, and elsewhere, absorbs 
sounds, reduces noise transmission 
or improves acoustics. This felt also 
provides thermal insulation and is 
safe because it is flame resistant. 
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_ PERMALLAD 


ae 


Truly corrosion resistant! 
Easily formed or deep drawn! 


Ss 


So 
ian PERMACLAD 


STAINLESS CLAD STEEL 


A Product of ALAN WOOD STEEL COMPANY 
Dept. P-8 Conshohocken, Pa. 


Gentlemen: 
Please send me detailed information regarding PERMACLAD. without obligation, 
also a copy of your free 8 page folder 


Name— — SS 


Company - — Address — 





Cty ————— State—— 


OTHER PRODUCTS: AW Algrip, Abrasive Floor Plate « AW Super-Diamond 
Floor Plate « Billets « Plates « Sheets (Alloy and Special Grades) 





under what circumstances humans 
permit’ use of scientific induction and 
when they insist on convenient and 
emotionally satisfying prejudices 
Some tough-minded analyses of 
this sort will permit a critical evalua- 
tion of the Product Engineer's posi- 
tion in society as mentioned only too 
briefly in the Editorial of the sams 
June issue. J. A. Douctas 
; Anniston, Ala 


Ea.—We would like to print more of 
these articles, Mr. Douglas—do you 
know someone who wants to write 
them? 


Simmons Developed 
the Fastener 


To the Editor: 


For some reason, the caption under 
the headpiece illustration of Part II 
of the article Honeycomb-Sandwich 
Structures on page 131 of the October 
number states that the locking con 
struction illustrated was developed 
by the United States Plywood Corpo 
ration. This is not exactly true ~ 
cause the fastener used in this lock 
ing construction was developed by 
Simmons Fastener Corporation to 
meet a problem brought to them by 
United States Plywood Corporation 
The Roto-Lock Fastener illustrated !s 
now being produced and marketed 
as a proprietary item of the Simmons 
Fastener Corporation 

Harry H. Rost 


Simmons Fastener Corporation 


} all 


Ed.—We must confess that the 
caption was ambiguous United 
States Plywood Corporation proposed 
the type of joint illustrated and Sim- 
mons Fastener Corporation developed 
the fastener which made possible the 
locking type construction illustrated 


Mr. Weiss Draws Criticism 
To the Editor: 

The article by Stanley J. Weiss on 
Accurate Calculation of Static Bend 
ing Strength’ in the September issue 
is of value in that it emphasizes the 
difference between the conventional 
concept of bending and the actual 
engineering behavior of a beam. The 
undersigned should like to add the 
following comments: 

1. The word “accurate” in the 
title is thought to be misleading. If 
limit design considerations are ig- 
nored, the solution will be in error 
by several hundred percent, as shown 
in the writer's ‘Overstrength of 
Short Bending Members’, PRopuct 
ENGINEERING, Nov. 1948. 

2. The members treated by Mr. 
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STARTS AT THE DRAWING BOARD 


When it comes to plastics, ‘‘Cubee’’ knows all the answers--and that know-how starts 
at our drawing board. This business is like an infant in many ways—the first step is the 
toughest. That first step is the drawing board. ‘There we design the 


molds which are made in our plant. We control 


the job from start to finish. 








If your problem Q-B Says: 
calls for molded plastic parts—call ‘‘Cubee.’” We “Senn DER QER TENN agen 
Don't Lose your shirt 
admit we can’t answer al] your problems. But, if Seensien thet Ab atee ; 
your problem concerns plastics—well, that’s ‘Consult an Expert’ !”’ NS 
7 —O 
something we do know! 









QUINN-BERRY CORP. 
26612 West 12th Street 
ERIE, PENNSYLVANIA 






hy 


| Mlle £5: 


oH 
- 





Branch Offices 


MR. HARRY R. BRETHEN 


MR. W. A. HURTIENNE PARAGON SALES COMPANY 
11341 Woodward Avenue 4753 Broadway 111 S. 22nd Street 
Detrait, Michigan Chicago 40, Illinois Philadelphia 3, Pennsylvania 
Townsend 8-2577 Longbeach 0028 
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FOR FREE SAMPLE 


Send us the size of drain plug 
you are now using. A sample Lisle 
Magnetic Plug for testing will be 
mailed without obligation. See it 
work in your product. Write today! 


LESLE 
en S| mene Coyrrdlin | 


CLARINDA, IOWA 


LISLE Copoulin _. MAKERS OF LISLE RIDGE REAMERS and OTHER FAMOUS AUTOMOTIVE TOOLS 








Weiss appear to have been selected 
because of the presence of appreciable 
direct stress. Actually, the direct 
stress could have been ignored with 
out radically influencing the results 
The important property of a beam, 
so far as limit design is concerned, is 
its slenderness or stubbiness, for this 
determines the relative amount of de- 
flection which accompanies _ plastic 
yielding, and which often determines 
engineering usefulness. 

3. As pointed out in the writer's 
article, there are certain factors in ad 
dition to those mentioned by Mr 
Weiss which may significantly affect 
the behavior of short beams. Some of 
these are: residual bending stresses, 
work hardening as a result of plasti 
yielding, and the difference between 
the tensile and compressive stress- 
strain relationship beyond the yield 
point. In view of these complications, 
the close experimental corroboration 
obtained by Mr. Weiss is thought 
not to be representative. 

FREDERICK L. RYDER 
Lynbrook, N. | 


Ed.—We gave Mr. Weiss a chance 
to answer Mr. Ryder. His letter 
follows 


Mr. Ryder, in his article, “Over 
strength of Short Bending Members”, 
in the November 1948 issue, has 
clearly presented a problem that I 
have attempted to resolve in my own 
article. Mr. Ryder has demonstrated 
that the actual behavior of short bend- 
ing members is far different than that 
indicated by elastic theory analysis 
while I have presented a method of 
analysis, utilizing the theory of limit 
design, that checks the actual behavior 
of such members. 

In presenting this analysis, I have 
not specifically selected illustrative 
members but have analyzed the iden 
tical short beam elements as did Mr 
Ryder. Mr. Ryder, in a very general 
manner, attributes the overstrength to 
a combination of four effects: 

1. Work hardening 

2. Residual stresses 

3. Difference in tensile and com 

pressive stress-strain relation 
ships in the plastic range 

i. Neglect of effect of curvature 

after yielding 

Of these four effects, the latter is 
the only one utilized in the limit de 
sign analysis. According to the 

Theory of Limit Design’’ as pro 
pounded by its originator, Van Den 
Broek, work hardening and residual 
stresses have no effect on the sub 
sequent limit loading of a member, 
after it has been once so loaded, as 
long as the sense of the loading re 
mains the same. If the direction of 
this load were reversed, these effects 
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A 64-page book on 
the mechanical ad- 
vantages and com- 


mercial possibilities 


of resistance -weld 


pipe and tube mills— 


Sent on request. 








This Book Answers Many Questions 


--- about pipe and tube making costs, power 


J J e + . 

consumption, maintenance, production, labor, skill, 
° weld-strength and physical properties, end uses, etc. 
° 

It is of special interest to large users of pipe and tubing as well as 
te 

to primary metal producers and manufacturers considering expan- 
2 . ° ogee ° ° — 

, sion of their facilities to satisfy the greatly increased and insistently 

- growing demand for pipe and tubing. Copy on request. 
. THE YODER COMPANY, 5524 Walworth Ave. @ Cleveland, Ohio, U.S.A. 
a 


ENGINEERING 


YODER ROLL FORMING, TUBE MILL AND 


MANUFACTURING SLITTING MACHINERY 





41 YEARS’ LEADERSHIP ¢ COILING ¢ SLITTING «© FORMING e EMBOSSING ¢ CURVING © WELDING e CUTTING-OFF 
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Now--a one dip 


bright finish for 
AUTOMATIC ZINC PLATING 


COMMON CHEMICAL ADDITION 
ELIMINATES CAUSTIC RINSE— 
PERMITS AMAZING LOW COST 


The one-dip Iridite Bright treatment for 
standard automatic zinc plating machines 
has been proved successful and is now 
being used in production runs. 


RESISTS CORROSION—PROTECTS 
FROM STAIN 


This amazingly low cost protective and 
brightening process produces a shining 
stain-free surface with good corrosion re- 
sistance . . . utilizing only the normal 
number of tanks after the zinc plating 
operation: rinse, Iridite, rinse. 


SIMPLE TO OPERATE—NO 
BLEACHING DIP 

This special one-dip Iridite Bright is a 
non-electrolytic chemical solution 
operates at 80 to 85° F . . . with no spe- 
cially trained personnel . . . equally adapt- 
able to bulk plating of parts. Eliminates 
need for second or bleaching dip. 


Whatever your problem in finishing 
zine or cadmium — there's an Iridite 
to do the job. For details, write— 
wire—or ‘phone. 


ALLIED RESEARCH 
PRODUCTS, INC. 


EAST MONUMENT STREET 


BALTIMORE 5, MI 


would cause a decided weakening 
rather than strengthening and failure 
after relatively few cycles of loading. 


Lastly, since the limit design con- | 


dition is that condition at which an 
entire cross section is stressed to the 
yield stress, any difference between 
tensile and compressive stress-strain 
relationships in the plastic region 
beyond the yield point does not enter 
the analysis. 

The chief reason that the elastic 
theory computation ts several hun- 
dred percent in error in determining 
the useful strength of such members 
is that emphasis is placed on a single 
critical cross section whereas yielding 
of the member allows the external 
moment to be resisted internally at 
more than one critical cross section. 

—SFANLEY J. WEISS 
Long Bea h, Calif 





Where Can I Get It? 





Magnetic Materials 
To the Editor 


There appeared on page 85 in the 
issue of your magazine, PRODUCT 
ENGINEERING, July 1949, a table of 
the magnetic properties of commercial 
grade soft magnetic materials 

I am_ interested in obtaining 
amounts of three of these alloys; 
namely, 4-79 Permalloy, Mumetal, 
and Supermalloy 

I would appreciate your telling me 
where I might purchase this material 

E. E. KINsEy 

Rouss Physical Laboratory 

Ed.—For the 4-79 Permalloy, contact 

the Western Electric Co., 120 Broad 

way, New York City; Mumetal, Al- 

legheny-Ludlum Steel Corp., Bracken- 

ridge, Pa.; and Supermalloy, Arnold 
Engineering Co., Chicago, Hl. 


Which Material? 


To the Editor 

We are in need of a material with 
the following physical properties 
nonconductor of 
current at  reasonabl 


It must be a 
electric 
voltages 
It must be capable of standing 
500 deg F with good dimen 
sional stability 

It must be machinable 
capable of being 
tolerances of a 
an inch 

. We prefer it not to 
on sharp corners and 


worked to 
thousandth of 


be britthe 
edges. 
We would apprecite it if you could 


and ' 


' 


Here’s a beer cooler, designed 
to hold ice and water, catch 
beer foam, and look attractive. 
Naturally it must have a corro- 
sion-resistant, indestructible, 
easy to clean surface, with neg- 
ligible water absorption, and 
must not warp or distort hot 
or cold. All these things at 
lower cost! That's why it’s 
molded in one piece of gleam- 


ing black Ace hard rubber. 


Your designs too may profic 
from the distinctive advantages 
of the hard rubber or plastics 
compounds molded or ex- 
truded by Ace—for corrosion 
resistance is only one of many 
big reasons for selecting Ace. 
If you would like to know 
more about these Ace materials 
—where used, properties, de- 
sign hints, etc.—just write on 
your company letterhead for 
the new 60-page Ace Hand- 
book. 








HARD RUBBER & PLagTICS= 
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LOOK 
worth a 
thousand 
words... 
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PLEXIGLAS 


General Electric dishwasher demonstra- 
tion models have PLEXIGLAS covers, 
tubs, and control box housings. Manu- 
factured in quantity for General Electric 
by Steiner Plastics Mfg. Co., Long Island 
City, N.Y. 


When customers want to know “what goes on 
inside?” the advantages of transparent demon- 


stration models are as clear as PLEXIGLAS. 


In everything from motor cars to electric irons, 
crystal clear PLExIGLAs—the acrylic plastice— 
has become a standard material for construct- 
ing transparent demonstrators. Use PLEXIGLAS 
for reproducing housings, structural or working 
parts. This Rohm & Haas plastic offers an im- 
pressive combination of properties, including 
- + » permanent transparency; clarity; excep- 


tional resistance to breakage . . . light weight 


PLexictas is a trade-mark, Reg. U.S. Pat. Off. 
and in principal foreign countries. 
Canadian Distributor: Crystal Glass & Plastics, Ltd. 
282 St. Helens Avenue, Toronto, Ont. 








(less than half as heavy as glass or aluminum). 
PLEXIGLAS can be formed to complex curves 
and shapes, and machined to close tolerances, 


permitting exact reproduction of product design. 


WRITE FOR YOUR FREE BOOKLET 
“PLexictas for Product Demonstration.” It’s 
packed with photographs of representative 

products that, have been modeled in 

PLexiGLas for dramatic sales pres- 

entation. Send for it today ! 


CHEMICALS 


ROHM ¢ HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 















CLEVELAND 
Gj Chua 
SOCKET HEAD SCREWS 


made by the Kaufman Process 


Extra Values 
Extra Cost 










Giiwre you 


1 

PY Add to the usual engineering advan- 
tages of this type of cap screw the extra 
values of greater strength and uniformly 
accurate cold forged forming—that's the 
result of applying the Kaufman Double 
Extrusion Process, without extra cost to 
you. Cleveland Socket Head Screws have 
perfectly concentric sockets, formed 
completely in the forging operation. It 
pays you to specify and buy Cleveland 
Socket Head Screws. 

THE CLEVELAND CAP SCREW COMPANY 


2917 East 79th Street . Cleveland 4, Ohio 
Warehouses: Chicago, Philadelphia and New York 















Que 
RUS 
Specialists for more then 30 years in 
| CAP SCREWS, SET SCREWS, MILLED STUDS 

Ask your jobber for Cleveland Fasteners 











. 
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information on a 
these properties. 
Ropert N. Rotru 


Fairchild Camera & Instrument Corp 


Ed.—Without more details on the 
specific application you have in mind, 
we can only recommend a general 
class of materials—the group of 
thermosetting plastic laminates. One 
of the glass cloth or asbestos lami 
nates should be suitable. For more 
information on these laminates we 
suggest that you contact Dr. Norman 
A. Skow, at Synthane Corporation, 
Oaks, Pennsylvania 


give us any 
rial with 


mate 


Baked Graphite Film 
Ty the Editor 


We are interested in obtaining 
more information about baked graph- 
ite films as reported in your magazine 

The articke appeared in the October 
issue of Propuct ENGINEERING, Vol 
ume 20, No. 10, page 158, and was 
entitled ‘Baked eraphite Film Re 
duces Bearing Costs.” 

Would you please refer us to the 
proper this information ? 

L. R. CRuMP 


Ing or porate d 


source for 


Kobe, 


Ed. -You can get full information 
on this baked graphite film from Mr 
E. H. Hall, of the Electroflm Corpo 


ration, North Hollywood, California 


Protective Coatings 
/ the Editor 


On page 106 in your June, 1948, 
issue of Product Engineering you have 
a brief article which states: “Scufhing 
and Scoring of Piston Rings, Pistons 
on Cylinder Walls has been reduced 
by a protective coating applied to 
cylinder walls of all Engines Produced 
by Dodge Division of the Chrysler 
Corporation.” 

We shall appreciate further in 
formation on this subject, particularly 
what this coating is composed of and 
how it is applied; also, whether it 
works out when applied to alloy steels 

W. 3 COMSTOCK 
Dayton Rogers Mfg. ¢ 


Ed.—An article containing further in 
formation on this subject appeared in 
the April, 1949, issue of PRopucT EN 
GINEERING. This article covered the 
application and test results obtained 
from the three basic types of chemical 
scuff resistant coatings. They are: (1) 
iron sulfide; (2) iron oxide; and (3) 
phosphate coatings. If there is any 
further information that you require, 
we suggest that you contact the Parker 
Rust Proof Company, 2169 East Mil 
waukee Avenue, Detroit, Michigan 


E.NGINEERING December, 1949 








STAMPINGS 
LEAD TO 


SAVINGS 


Steel stampings invariably 
save the user money by sav- 
ing on material. With the 
uniformity and ready-to- 
assemble finish of T& W 
Stampings, you may look for 
additional savings in assem- 


bly costs. 





TRANSU 
——| WILLA) 


SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, DETROIT, INDIANAPOLIS, CLE 








(ALLIANCE, OHIO 
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FRANKLY, 


WE'RE Atamped, 





FOUNDED 1884 


Please send me Bulletin 153 which gives more information about Standard 





Ours is an unusual product. It doesn’t do any- 
thing exciting like reduce vibration . . . or increase 
production . . . or improve appearance. — 

All it does is measure elapsed time intervals 
with uncanny accuracy. Frankly, we’re stumped 
as to just what else to say about it. 

So let’s just leave it this way: if at any stage 
in your production, you need to measure elapsed 
time from .001 seconds to 1000 hours, a Standard 
Timer will do the job with, as we said, uncanny 
accuracy. 

Mail the coupon for Bulletin 153 that lists all 
Standard Timers immediately available. 


MAIL THIS COUPON TODAY ==- 


95 Logan Street, 


The STANDARD ELECTRIC TIME CO. 
Springfield, Massachusetts 
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MEETINGS 





December 4-7 

AMERICAN INSTITUTE OF CHEM 
ICAL ENGINEERS—42nd Annual Meet- 
ing, Hotel William Penn, Pittsburgh, 
Pa. 
December 7-9 

NATIONAL ASSOCIATION OF MAN 
UFACTURERS S4th Congress of 
American Industry; Waldorf-Astoria 
Hotel, New York City 


December 9-10 

INSTITUTE OF RADIO ENGINEERS 
Southwestern Conference; Baker Ho 
tel, Dallas, Texas 


December 26-31 

AMERICAN ASSOCIATION FOR THI 
ADVANCEMENT OF SCIENCE—116th 
Annual Meeting, Hotel Statler, New 
York City 


January 9-13, 1950 

SOCIETY OF AUTOMOTIVE ENGI 
NEERS—Annual Meeting and Engi 
neering Display; Book-Cadillac Hotel, 
Detroit, Mich 


January 10-12, 1950 

SOCIETY OF THE PLAstics INDUS- 
rRY—Reinforced Plastics Division, 
Fifth Annual Technical Session, Cleve 
land Hotel, Cleveland, Ohio 


January 11-13, 1950 

SocIETY OF PLASTICS ENGINEERS 
Sixth Annual National Technical Con- 
ference; Hotel Carter, 
Ohio. 


Cleveland, 


January 20, 1950 
MALLEABLE FOUNDERS’ SOCIETY 
Semi-Annual Meeting; Hotel Cleve 
land, Cleveland, Ohio. 


January 23-26, 1950 

INSTITUTE OF AERONAUTICAL 
ScIENCES—Eighteenth Annual Meet 
ing; Hotel Astor, New York City 


January 30-February 3, 1950 
AMERICAN INSTITUTE OF ELE¢ 
TRICAL ENGINEERS—Winter General 
Meeting, Hotel Statler, New York 
City. 
February 20-21, 1950 
SECOND ANNUAL PURDUE MA 
TERIALS HANDLING CONFERENCI 
Purdue University, Lafayette, Ind 


February 27-March 3, 1950 
AMERICAN SOCIETY FOR TESTING 
MATERIALS—Committee Week and 
Spring Meeting; Hotel William Penn, 
Pittsbugh, Pa 
March 28-31, 1950 
SOCIETY OF THE PLastics INDUs- 
rRY—National Plastics Exposition; 
Navy Pier, Chicago, Ill 
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red fasteners and parts will save you time and money 


© 


Townsend enginee 


i F G 


Their econ 
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omy has been proved in many industries 


in your operations. 


roducts where cold headed and roll threaded 


for use with a multitude of P 


r 





ZY 







ITO 
—. 
ud 
~ 
‘ 
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jtems are applicable. Townsend engineers will be glad to help reduce 


rad or specially designed 


day to: 


your costs by recommending the best standa 






s and parts for your products. Call or write to 


ownsend 


COMPANY — ESTABLISHED 1816 


fastener 


i) 
& 
I 
(Parts shown ne-half size) 





New Brighton, Pa. 


Chicago 38, Ill 





hatever 


ACTUALLY EMPHASIZES 
the METAL QU 





The uniformity of metal quality 
found in forgings cannot be dupli- 
cated! Now is an excellent time to 
check your product for cost reduc- 
tions right down the line—explore 
every possibility to improve per- 


formance and appearance, while 
reducing dead weight of component 
parts. Double check all parts—par- 
ticularly those which are subject to 
the greatest stress and strain. Check 
machining and finishing time sched- 
ules—forgings have been known to 
speed up production by as much as 
250 per cent. Rejects at the point of 
assembly are costly, a needless waste 





you COMPARE with a Forging 


ALITY OF FORGINGS 


Macre-etch through 
longitudinal! cross 

section of crankshaft 
shows flow lines or fibre like structure 
that is commen in high quality forgings. 


A REFERENCE BOOK ON FORGINGS 


FOR ALL USERS OF METAL PARTS 


Sixty (60) pages of authoritative information 
on metal quality as developed in forgings 
formed through the use of closed impression 
dies. Forging production techniques are de- 
scribed and illustrated; economic advantages 
of forgings are presented from the view 
point of top management, design engineers, 
metallurgists and production executives 
Your copy is ready. Fill in and attach 
coupon below to your business letterhead 


— forgings offer almost a 100 per 
cent yield of sound parts because 
forgings are unusually free of con- 
cealed defects. Check to see if some 
parts may not be combined into 
integral forgings—an obvious saving 
in finishing operations. Consult a 
forging engineer when checking 
parts—only a forging engineer can 
inform you fully regarding the many 
advantages obtainable with forgings. 


DROP FORGING ASSOCIATION 
605 Hanna Building « Cleveland 15, Ohio 


Please send 60-page booklet entitled "Meta 


1 
Quality — How Hot Working Improves Properties of ~ 
Metal”, 1949 Edition. 


Name 
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NEW BOOKS 





Technical Sketching and Visual- 
ization for Engineers 


HyMAN H. Katz, Director, Techni 

gical Division, Allied School of Me 
chanical Trades, Chicago. 159 pages, 
74x 10} in. Published by The Ma 
Millan Company, New York, N. Y 
$5 





This book is intended as a text for 
all students of engineering drawing, 
and as a reference book for draftsmen 
and engineers. It is also planned to 
supplement the usual text material in 
engineering drawing. It assumes no 
previous freehand training, but it does 


| 
require a knowledge of projection 


principles. The publishers believe that 
this is the first complete guide to all 
types of technical sketches now used 
in industry 

Sketches used for instruction, shop 
information, quick analyses, sales in 
formation, reports, and the transmis 
sion of engineering information in 
general are explained as well as those 
used for design development 

The author demonstrates in detail 
the techniques by which anyone—with 
or without drawing aptitude can be 
come adept in this universal language 
of engineering. Beginning with free 
hand drawing of lines and curves, he 
shows how to gain skill in proportion 
visual approximation, projection, and 
finally in pictorial drawing and shad 
ing. Useful chapters on measurements 
ind on cutouts, models and other non- 
graphical methods of visualization are 
also included 

Mr. Katz is the author of “Aircraft 
Drafting.” As a design engineer for 
Consolidated Vultee and later as 
Director of Engineering Education for 
Republic, he trained hundreds of 
draftsmen. He is now Director of the 
Vechnical Division of the Allied 
School for Mechanical Trades, in 


Chicago 


Mechanics, Statics and Dynamics 


Merit Scott, Professor of Physics 
Pennsylvania State College 394 
page 614 x 91 gn., published by the 
McGraw-Hill Book Co. Inc., 330 
West 42nd St.. New York 18, N.Y 
$4.50 

This book is written as a_ text 
book for juniors and seniors major 
ing in physics. Original problems are 
given at the end of each chapter. The 
book is expected to contain adequate 
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Fastener appearance that contributes 
to the sales appeal of the final product— 
helps you get True Fastener Economy. 
The exceptionally fine finish of RB&W 
Cap Screws and Square Head Cup Point 
Set Screws is the product of more than a 
century of continuous research and 
progressive development in fastener 
manufacturing .. . backed by the skill of 
four generations of RB&W men and women. 


THE COMPLETE QUALITY LINE 


104 YEARS MAKING STRONG THE THINGS 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 


Propuct ENGINEERING DecemBer, 1949 


Piants at: Port Chester, N Y., Coraopolis 
Po., Rock Falls, Ul, Los Angeles, Colif 
Additional sales offices of: Philadelphia, 
Detroit, Chicago, Chattanoogeo, Ookland, 
Portiond, Secttie. Distributors from coos! 
to coast 


THAT MAKE AMERICA STRONG 















209 








IF IT’S REMEMBER 


IRON 
OR STEEL 7o have it 


(DIPPED IN MOLTEN 
ZINC) 


Only HOT DIP Galvanizing provides the 
heaviest practicable coating of zinc insepar- 
ably bonded to the steel. For the longest- 
lasting economical rust prevention, specify 
*‘Hot Dip Galvanizing’’ done by a member of 
the American Hot Dip Galvanizers Associa- 
tion. List of member plants available by 
writing to the Association’s headquarters in 
the First National Bank Building, Pittsburgh 
22, Pennsylvania. 





New 
Different 





Prices Reduced 28% to 55% on same capacity 
Twice capacity of older models 
Hydrogen pressure increased 

No sputtering or false contacts 

No deterioration from inactivity 
Withstands higher temperatures 
Lower operating angles 


2b te 


5 New Models EPS COO € 
ask for BULLETIN525 UNDER press” 


| NEWang | 














Ms -«¢éDurakool 








MERCURY SWITCHES and RELAYS 
DURAKOOL, INC., 1010 N. MAIN ST., ELKHART, INDIANA 





IN CANADA: CONTROLITE ENG, & SALES, LT@., TORONTO 5, ONTARIO 
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material for a six semeste hour 
course 

The book is divided into two major 
portions. The first part deals with 
statics and also contains introductory 
material on vector analysis. The prob- 
lems in statics include equilibrium of 
forces, work, friction, elasticity, po 
tential and stability. The part on 
dynamics includes kinematics, energy, 
accelerated motion including vibra- 
tions, and finishes with a chapter on 
three-dimensional mechanics making 
liberal. use of vector notation 

In the treatment of these subjects 
the author assumes that the reader 
will have a good understanding of 
the fundamental concepts of mechan 
ics, as well as some knowledge of 
mathematics which ts increased by the 
introductory chapter on vectors A 
distinct effort is made to avoid partial 


differential equations although they 
| 


were usc. a treatment of beam 


vibrations. For example, in the chap 
er on clasticity there was a detailed 
discussion of topics such as combined 
stress and principal stresses. How 
ever, there was no use of partial dif 
ferential equations to determine stress 


distributions. It therefore seems rea 


sonable to suppose that the objectin 
of teaching the association of prob! lems 
of me henice with their mathematical 
formulation has been kept well in 
nind 


Stainless Steels 





Cart A. ZAPPFE, ( ulting metal 
lurgist, Baltimore, 368 pages. 6x9 in 
published by the American § ty for 
Metals, Cleveland. O/ $5 


This book on. stainless steels ex 
hibits many indications of care in 


making the subject matter not only 
instructive but also readable There 
is an extensive glossary at the back of 
the book to which the reader can 
refer when confronted with un 
familiar words. There are also ques 
tions at the end of each chapter and 


an extensive bibliography. The book 
is well illustrated and written with an 
interesting style. For example, there 


is a historical note explaining why it 
was originally believed that chromium 
impairs the corrosion resistance of 
steel 

Following the historical introduc 
tion, a chapter on the corrosion resist 
ance of stainless steels is presented 
This begins with a discussion of cor 
rosion resistance in general. Seven 
major factors in corrosion resistan 
are then treated. These are chromium 
content, — conditions, floride 
ion susce} bility, nickel content, heat 
tre iment. arbon content and moly! 
denum content. Following this sev 


ral other factors considered minor 
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MEET THE PL twins 





.-- The Greatest Little Act in Hydraulics 





“FIXED” 











Yes, sir, “‘Fixed”’ and ‘‘Floats”’ are the famous 
“PL’’* twins, Pesco’s exclusive hydraulic 
pump act that provides volumetric efficiencies 
up to 97% .. . torque efficiencies up to 90% 
and assures these efficiencies over a 
longer service life. 
“Fixed” is an old-timer at this kind of an 
act. But it’s ‘“‘Floats’”’ that really wows ’em. 


He’s the one that automatically holds end 
clearance to a thin film of oil, making possible 
maximum torque and operating efficiencies 
under all operating conditions. Together, 
“Fixed”’ and ‘‘Floats’”? make possible Pesco’s 
patented ‘Pressure Loading’’ principle of 
construction for gear-type hydraulic pumps. 
Here’s their act: 





x 
“PRESSURE LOADING’... How it works 


The schematic illustration at right shows the three principal parts of a gear- 
type hydraulic pump. They are the bearings (“‘A”’ played by ‘“‘Fixed’’ and 
“C” played by ‘“‘Floats”’) and the gear (‘‘B’’). Bearing ‘‘A”’ is fixed. Bearing 
“C”’ floats. By means of the “‘Pressure Loading” principle, pressure from the 
discharge of the pump is transmitted through a “Pressure Loading” passage 
and is exerted against the rear of the “‘floating” bearing. This force is counter- 
balanced by pressure developed within the gear cavity so that the thrust of the 
bearing against the gears is just enough to accomplish its purpose. 


ONLY PESCO PUMPS ARE “PRESSURE LOADED” 


“Pressure Loading” may be the answer to more efficient, economical 
operation of your product. Why not get the full story today. Write for booklet 
“Pressure Loading by Pesco”’. No obligation, of course! 








Ge» PRODUCTS DIVISION 
BORG-WARNER CORPORATION — -o 


11610 Euclid Ave Cleveland 6, Ohio 
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GREATER 
LOAD 


CAPACITY 


HOOVER BALL BEARINGS 
with HONED RACEWAYS 


Hoover Ball Bearings provide greater load capacity — 


longer life . . . plus values made possible by honed race- 


ways, an exclusive Hoover feature. For Hoover honing 


goes a step beyond grinding and polishing in producing 


finer, smoother raceway surfaces. Closer race curvatures 


furnish a wider area of ball support for greater work 


greater bearing surface for extended life. 


Thousands of manufacturers of 


quality products have gained a competi- 


tive advantage in their markets 
by using Hoover Ball Bear- 

ings with honed raceways. Upon 
request, a copy of the 

the Hoover Engineering Manual 
will be sent to engineering and 
purchasing executives. 


{ The Aristocrat of ‘ Bea wengs 


HOOVER BALL AND BEARING CO., ANN ARBOR, 


HOOVER 





AMERICA’S ONLY BALL BEARING 


WITH HONED RACEWAYS 
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are given. These are heat treatment 
for hardening, galvanic corrosion, 
crosion-corrosion, surface finish pre 
passivation, carbon content and_ sili- 
con content. Miscellaneous factors are 
then discussed. This is followed by a 
treatment of specific applications, in 
cluding a table giving a general idea 
of the effects of various corrosive 
media 

The next chapter is on constitution 
diagrams. It is introduced by a treat 
ment of metallurgical structures, and 
transformations. The effect of carbon, 
chromium, nickel and other elements 
is then discussed. This explanation is 
followed by specific material on mar 
tensitic, ferritic, and austenitic stain 
less steels 

The next three chapters are de 
voted to practical information on these 
three types of stainless steels Specifi 
alloys ire dese ribed: physical and me 
hanical properties are given; heat- 
treatments are explained, and fabrica 
tion methods are briefly discussed 
Additional material in these chapters 
is applicable to each particular type of 
stainless steel 

Phe last chapter is devoted to pro 
duction, fabricating and finishing 
methods applied to stainless steels 


Proceedings of AMS 


if d wthematl America) 

iM § Syn i 
i) é l lu gu ) 

1 Mavs i S the 
1) / P} / 
1 Sack Mechanical Ep 
{the | tute of the Aer 

1 Scie 19 pages, 7x104 
Published by the American Maths 


Society, S31 it 116th St 


This collection of 24 papers in ap 
plied mathematics is divided into two 
sections The first section entitled 

Hydrodynamics onsists of 1 
papers on fluid mechanics. The second 
section entitled “Elasticity and Plas 

ity” contains eight papers. The em 
phasis is on non-linear problems. Be 
cause some of these papers have 
ready been published in full else 
where they appear in this volume ta 


stract form only 

Some of the topics liscussed in the 
hydrodynamics section are free bound 
ary fluid mechanics, compressible flow 
propagation of shock waves from ex 
plosives, turbulance, transonic flow, 
boundary layer theory including com 
pressible fluids, and the breaking of 
waves 

In the elasticity and plasticity sec 
t10on are pape rs on he foundations ol 
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There are three new grades of C-D Dilecto* that can 
withstand temperatures as high as 250°C. They are 
chemically inert, silicone-glass laminated plastics that 
offer exceptionally high heat resistance and good arc 
resistance, extra strength, and positive moisture re- 
sistance! At Continental-Diamond we've literally lived 
and worked with Silicone Dilecto—perfecting it to a 
point where we believe it can be highly useful in 
helping to solve your pro- 
duction problems — and im- 
prove product performance. 





to improve product performance for you! 


And this remarkable plastic is but one of many in 
the C-D family. They provide practical combinations 
of mechanical, electrical, and chemical properties— 
structural strength, light weight, positive moisture, 
heat and corrosion resistance. In hundreds of plants, 
C-D Plastics— Fibre, Vulcoid, Dilecto, Celoron, and 
Micabond — offer proof that it pays to see C-D first in 
your search for the right plastic for the job. For inter- 
esting, useful information on Silicone Dilecto, and 
other C-D high strength plastics, call or write your 
nearest C-D office, soon. 





*Dilecto GB—112—S 
Dilecto GB-—128—S 


roaucing bette, Prog, 
hs Dilecto GB--261—S 


YOUr partner io ® 
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_ELE€TRIC whee rs 


Wheels and Axles are our business, and our 
engineers are well qualified to recommend the most 
efficient assembly for your product. 














Our factory is modern and tooled for low 
cost production. We have supplied manufacturers in 
many different industries for more than 50 years. 

Standard or Special, ELECTRIC Spoke-type 
or Disc Wheels are built for most types of portable 
equipment. 

Send us your specifications and we will 
submit our recommendations. 


—_— 


i 2 acm oe em 


, Qcines, ll. 











LIVERY Ary 
e ya "Yee, 
Ta 













STAINLESS 


STEEL 
FASTENERS 


help make your products 
fully non-corrosive...... 
For first-quality stainless fasten- 
ings see Allmetal first! All types 
and sizes of machine, set, self-tapping, 
wood screws, nuts, bolts, pins, washers, 
rivets, available for IMMEDIATE DELIVERY from 
America's most complete stock. Specials to order 


WRITE, ON YOUR LETTERHEAD, FOR CATALOG No. F49 
MANUFACTURERS SGINMCE 19.29 
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33 GREENE STREET. NEW YORK 13.N. Y. 














PRODUCT 


the theory of elasticity as studied by 
matrix algebra, buckling under dy 
namic loads, stress-strain relationships 
beyond the yield point, the edge effect 
in bending and buckling with large 
deflections, numerical methods in non 
linear elasticity, large deflections of 
rectangular and circular plates, and 
discontinuous solutions in the theory 
of plasticity. 

In general these papers are very 
briefly written and the engineer should 
be prepared to spend much more time 
per page than he would in reading 
most engineering publications 


The Airplane and Its Engine 


CHARLES H. CHATFIELD, C. FAYETT! 
TAyLor, and SHATSWELL OBER. 5// 
edition. 380 pages, 64 x 9} in., pub 
lished by the McGrau Hill Bo b Cr 
Inc., 330 W. 42nd St., New York 18, 
N.Y. $4.50 


As in previous editions, the basic 
objective of this book is to give the 
reader an overall picture of the rela- 
tionship of aircraft parts to one 
another and to the success of the air- 
plane as a flying machine. The basic 
treatment is as non-mathematical as 
the authors consider possible, and the 
overall picture is stressed. 

While many of the basic principles 
of flight were as well known in 1940, 
the time of the last previous edition, 
as they are today, the advances in 
ieronautical engineering technology 
have made this edition necessary. The 
most revolutionary of these advances 
are developments in power plants such 
as the gas turbine and jet propulsion 
These are treated in a special chapter 
However, the revisions made to bring 
the book up-to-date are apparent 
throughout the entire book 

Because the treatment of special 
ized fields of aeronautical engineering 
was necessarily limited, the authors 
include a bibliography with references 
to books and papers classified and cov 
ering ten principle fields of aeronaut 
ical engineering 


Basic Television 


BERNARD Grob, Instructor, RCA In 

itutes, Ins. 596 pages, 6 x 9 am. 
Publi hed by McGrau Hill Bor k Co P 
Inc., 330 W. 42nd St., New York 18, 
N.Y. $6.50 





Intended as a comprehensive self- 
study course in television receiver 
servicing, this book can help any- 
one who is interested in knowing 
more about television. It is a practical 
video and FM _ receiver servicing 
manual. It covers subjects ranging 
from the pick-up and transmission of 
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SUCCESS 


Reels for sound recorders, in 
homes, schools. institutions 
ond radio sictions. Made of 
Koppers Polystyrene 8 by 
Minnesota Mining & Monv- 
facturing Co, Minneopolis 
Minnesota 





@ It seems simple enough to make a satisfactory reel for 
a magnetic tape recorder or a home movie outfit — but 
manufacturers know differently. They've tried various 
kinds of metals. fibre, cardboard and plastics. Some reels 
would bend out of shape. become noisy. or break the tape. 
Others could not stand the mechanical abuse or would warp 
due to heat. 

\ Koppers salesman was discussing the problems with 
acertain manufacturer and suggested Koppers Polystyrene 
&—the low-cost. rigid plastic with a high heat-distortion 


temperature. They tried it—with immediate success. They 


What is your problem in plastics ? 


found that Polystyrene 8 had the necessary resistance to 
heat... it had ample mechanical strength . . . did not bend Koppers makes various types of Polystyrene to 
suit different applications. Our technical staff is 
ready at all times to help you improve your de- 


: ; f , oe signs and to recommend the best plastic for your 
What's more, the low price of Koppers Polystyrene 8. its particular application. Bring your plastics prob- 


out of shape when dropped ... and was much quieter in 


service than metal reels. 


easy moldability and fast molding cycle made it possible lems to Koppers. 
to produce reels in great quantity and at low cost. As a re- 
sult the reel is widely used in homes. schools. institutions perrerrrrfr"’"’=-5 


and radio stations. This is another instance where a Kop- 


pers Perfected Plastic has helped a manufacturer solve a I Koppers Company, Inc 
. Chemical Divison, Dept. PE-12 
tough problem. Pittsburgh 19, Po 


/ Please send me [) a sample of Polystyrene 8. 


KOPPERS COMPANY, INC. 
’ KOPPERS Information on Koppers Plastics 
WwW 


Chemical Division Pittsburgh 19, Pa. 
Regional Offices: New York, Boston, Chicago and San Francisco 


Nome Title 
' 
| Company 
i U/ 
oppers stics ~~ 
| City State 
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LINEAR MOTIONS 


j j 
THE COMMERCIAL GRADE 
SERIES B 


BUSHING 


Sliding linear motions are nearly always troublesome. 
Thousands of progressive engineers have solved this 
problem by application of the Precision Series A Ball 
Bushing. 

The low-cost Commercial Grade Series B bearing is 
now added to the Ball Bushing line and offered to 
Original equipment manufacturers. This ball bearing 
has been developed for support of linear motions in 
competitively priced, volume produced elaeleltine Mogil tas 
super precision ts not essential. Alert designers can 

now make tremendous improvements in their products 
by using Ball Bushings on guide rods, reciprocating 
shafts, push-pull actions, or for support of any me- 
chanism that is moved or shifted in a straight line. 
Competition is returning. Up-to-date engineering 
can be important to you! 


* LOW FRICTION 

+ ELIMINATE BINDING AND CHATTER 

* SOLVES SLIDING LUBRICATION PROBLEMS 
* LASTING ALIGNMENT 

* LOW MAINTENANCE 

* LONG LIFE 


THOMSON INDUSTRIES. INC. 
| Dept. F SMB PW e htc) un a de 20): 7 4 


PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — 
A MAJOR IMPROVEMENT AT A MINOR COST 





TV sound and picture signals through 
their output in the FM and AM re 
ceiver circuits 

Each block of circuits in the receiver 
is dealt with separately. Chapters are 
devoted to such basic topics as FM 
detection, including the ratio detector 
system and intercarrier sound receiv 
ers: deflection circuits; automatic syn- 
chronizing control and the synchrono 
guide system; picture tubes; optics; 
and sequential and simultaneous color 
television 

The book explains how to read the 
oscilloscope screen pattern in terms of 
voltage, amplitude, and = frequency 
Every common problem of picture and 
FM receiver alignment is analyzed and 
its remedy given. There ts a detailed 
discussion of both the refractive and 
reflective projection systems 

Major attention is given to phase 
inversion, automatic volume control, 
rectifier circuits, modulation, con 
denser action in a circuit, and other 
troublesome aspects of TV operations 

A knowledge of only arithmetic and 
simple algebra is needed to under 
stand fully the subject matter covered 
in this manual. Simplified diagrams, 
complete schematics and photographs 
clarify every important top 


Oil Hydraulic Power and 
Its Industrial Applications 


WALTER Ernst, Vice President and 
Director f Engin The Com- 

wealth Engineering Company of 
Ohio. 366 pa 9 in. Published 
by The McGraw-Hill Book Co., 330 
W’. 42nd St., New York 18, N.Y. $6. 








Intended, in the author's words, “to 
present a history of the art of fluid 
mechanics, a textbook and design 
guide, and a picture of the present 
state of development,” this book 
should fulfill the needs of the prac- 
ticing engineer, provided he is not 
interested in fluid couplings or vari- 
ous types of hydrokinetic torque con 
verters. Such units are not discussed 
or touched upon in the text 

There is, however, fairly complete 
coverage of the properties and flow 
uations for a hydraulic fluid, of the 
generation and utilization of oil hy 
draulic power, and of the control and 
application of such power. As a mat- 
ter of fact, only about 70 pages are 
required to review and discuss the 
fundamental problems of flow, the re 


ee 


maining sections of the text being con 
erned with the more practical aspects 
of application and utilization 
Particularly valuable is the author's 
treatment of the various types of 


raulic drive circuit. Pumps, for one, 
are broken down into gear pumps, 
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“PERFECTLY ENGINEERED PACKINGS" 


LINEAR 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 
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"O”’ RINGS... 
vealing unlimited / 


Yes, LINEAR ‘‘O”’ rings give unlimited sealing per- 
formance whether installed in aircraft units flying at 
high altitudes or operating in a thousand-and-one dif- 
ferent installations on the ground. After exhaustive 
tests, Purolator Products determined that LINEAR “‘O”’ 
rings, used in their automotive and aircraft filters, 
are resilient and tough enough to fully withstand 
shock and vibration as well as extreme pressures 
and temperatures. 

Purolator’s new aircraft hydraulic filter illustrated 
here uses LINEAR “‘O”’ rings to resist pressures as high 
as 4800 p.s.i. and temperatures from as low as minus 
68°F. to as high as plus 280°F. Purolator’s experience 
is a good example of the versatility, reliability and 
simplicity effected with LINEAR ‘‘O”’ rings. 

In addition to a long list of natural or synthetic 
rubber compounds adaptable to a wide range of tem- 
peratures, gases and liquids, LINEAR is successfully 
moulding ‘‘O,”’ “‘V,”’ “U”’ or other shapes of Kel-F, 
Tefion and Silicone for special applications. These 
special materials are suitable for seals from minus 
320°F. to plus 400°F. against concentrated sulfuric, 
hydrofluoric, hydrochloric and other vigorous oxidiz- 
ing materials. 

For your individual packing design or application, 
CALL LINEAR. 


217 








METAL POWDER 
pole 


with 
* Precision tolerances 
* Self-lubrication 
* Lower cost 
by 


WEL-MET 











3 typical ports problems re- 
cently solved by WEL-MET 


Wel-Met powder was the 
most practical and economical solution to 
problems involved in the production of 
the three parts shown above. Machining 
was difficult and too expensive. Casting 
required costly finishing operations. 
Neither provided built-in lubrication. 

Wel-Met produced all three econom- 
ically, with precision tolerances, greater 
wear resistance, self-lubrication—and 
without machining or finishing operations. 

Why not send in blue prints and pro- 
duction requirements of your machine 
parts? Our engineers may be able to make 
recommendations that will lower costs 
and improve performance. 


cy 


metallurgy 


141 GOUGLER AVENUE 
KENT, OHIO 
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vane pumps, radial and axial plunger | 
pumps, and axial plunger pumps. Un- 
der each of these sections, the author 
then describes the design features and 
operating characteristics of units made | 
by the different manufacturers. He 
also gives the equations for displace | 


ment, power, capacity, piston diam- 
eters, length of stroke, and other 
factors. The sections on utilization 


and control of hydraulic power are 
treated in much the same way. 

The book thus is an excellent ref 
erence for the design engineer who is 
interested in using fluid power to drive 
machine components. Not only ts he 
told the advantages and limitations of 
the various types of hydraulic equip 
ment, but he also is given the details 
on the models made by various manu 
facturers 


Review of Current Research 
and Directory 
of Member Institutions 





Published by the Engineering Colle 
Re search ( MN¢ i] f “4 
Society for Engine 
$1.75 

Over 4,000 current college and 
university research projects in engi 


neering subjects, representing expend 
itures of over $35,000,000, are listed 
by title in the 1949 Review of Cur 
Research 
Entries in the 
ational 


rent 
from 82 edu 
that hold mem 
bership in the Research Council, d 

| 


scribe the administrative policies for 


conducting 


DOOk , 


institutions 


and 
list the responsible personnel, research 


engineering research 


expenditures, short courses and con 
ferences of special interest, and title 
of all engineering research studies 


urrently active at each institution 


Use of the volume is facilitated by 
a breakdown of 


cording 


research projects a 


to the engineering depart 


ments involved, and by a complete 

index to research project subjects 
Copies of the book, paper bound 

and including more than 180 pages 


the 
Council 


are available from Engineering 
College Research Address 
orders to F. M. Dawson, Chairman, in 
the College of Engineering 
University of Iowa City, 


care of 
State 
lowa 


lowa, 


Industrial Electronics 


ANDREW W KRAMER, 





: P wel Generatit ” Fi t 
311 pages, 6 x 9 m. Published by 
Pitman Publishing Corp. 2 W. 45:1 
St., New York 19, N.Y. $6 


This book explains the fundamental 
prin iples of electronics without using 
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COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
VY, to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


—————— ; 





FRICTION 

WEAR and 

CROSS.pyi) 

are eliminate 
Sain leation js 
* required; 











PATENTED 
FLEXIBLE 
DISCS 











THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 


ele] t] J Gi. [cm eer 


WARREN, PENNSYLVANIA 
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Daxco PRODUCTS has been in the 
business of building appliance motors 
for a good many years. We’ve been 
in it long enough to know that lati- 
tude must be allowed for last-minute 


changes in customers’ scheduling. 


For Delco Products has a sound con- 
cept of service. Our experience has 


taught us to appreciate the manifold 





problems a manufacturer runs up 
against. All our resources are organ- 
ized to help meet them promptly and 


smoothly ... to deliver on time. 


It’s this human, personal quality as 
well as our complete, modern engi- 
neering and manufacturing facilities 
that makes Delco Products a byword 


Ay for the finest in appliance motors. 
HO 


Alo DELCO MOTORS 


DAYTON onto\ DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 


Sales Offices: CHICAGO « CINCINNATI « CLEVELAND + DETROIT « HARTFORD, CONN. 
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The gas regulator illustrated was die 
cast from aluminum for the Detroit Gas 
Regulator Company. The specifications 
required a pressure regulator for gas 
appliances that must be leak proof and 
accurately control pressure to the 
burner. Litemetal's precision aluminum 
die casting solved this problem. Very 
little machining was needed and the 
overall cost was extremely low. Just 
another example of meeting a manu- 
facturer’s problem and reducing his costs 
through fine, lightweight and durable, 
aluminum die casting by— 


LITEMETAL DICAST, INC. 


an organization of specialists — men 
thoroughly experienced in the casting 
and machining of magnesium and 
aluminum alloys —the new metals of 
structural design. 


Write us today for literature and case 
histories of Litemetal Dicasting. 


Litemetal Dicast. Ine. 


A DIVISION OF HAYES INDUSTRIES 


Quick action 
on inquiries. 


1921 Wildwood Ave. Jackson. Mich, 


PLANT AND EXECUTIVE OFFICES 
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mathematics and shows how these 
principles are applied in industry. It 
tells what electron 
they were evolved and how they work 
This is primarily a book for those 
who have a good knowledge of gen 
eral physics and engineering, but who 
have had very little experience o 
training in electronics. To a certain 
extent, it is a beginner's book. Be 
ginning with a brief historical back- 
ground and a consideration of the 
electron theory of matter, it 
to a discussion of the fundamental 
principles of the electron tube in a 
chronological manner. The chrono 
logical treatment is desirable because 
it gives the reader a historical perspec 
tive that will help him in understand 
ing the reasons for certain develop 
ments. If, for example, one knows 
something about the difficulties in 
volved in neutralizing amplifier cir 
using triodes, the reason for 
the development of the screen-grid 
tube becomes apparent. 
Considerable emphasis is 
on the diode—the simplest of all 
thermionic because the same 
basi principles that govern the op 


I 
eration of the diode also govern th 





tubes are, how 


ywocee dg 


cults 


tubes 





operation of the more complex tubes 
considered in latter chapters 

After the theory and operating 
principles of all tube types have been 
presented, the book goes into appli 
cations. The broad groups covered 
are control and regulation, light anc 
heat production, and instrumentation 


Every designer must 
be something of a 
metallurgist 


Here are 72 pages packed with 
Strength of Materials information of vital signifi- 
a ny ae f| cance to engineers faced with 
set of Ciel Baglneeting, Cay College the design, selection and treat- 
of New Yeook. 422 pages, 6 x 9 in. ment of steel components to 
Published by Prentice-Hall, Inc., 70 give a specified service at mini- 
Sith Ave. New You 11. N.Y mum cost. 
$5.70. Besides dealing with scien- 
tific design, the book gives im- 
portant metallurgical data, all 
compiled from the designer’s 
viewpoint. Free on request. 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 
trated problems, use of Mohr’s circle Cy good design —__3 


} + 


C\¢  xood stect 
S 


Designed for use in schools where 
calculus is not a required subject, this 
book gives the student a grasp of the 
basic principles of Strength of Mate 
rials beyond that of mere formula sul 
stitution. 

The book contains several teaching 
aids, including a large number of illus 














in the study of combined stresses, anc 
explanatory remarks and statics when 





+ 


ever pertinent to the solution of prol _food treaiment 4 


A review of material on statics msatisfaction 
Please send your 
FREE BOOKLET 


© 3 keys To satisFActION 


lems 





center of gravity and moment of 
ertia presented in Chapters I and II 
idequately prepare the student for tl 
subjects that follow 


A comparison of the various codes Name 
utilized in riveted joint design, and Pésttion. co. 
recent changes and design stresses for 
riveted and welded joints are di Ca. -.- a. 
cussed. Various types of welded joints SS a re 
are studied in more detail than usual! <2 oc 


@ F22 
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Another cost-saving advantage of 


B&W 


TUBING 


4 aa 
a4 
ie 
- EF 
, - oe 


... that cuts 

machining and 

fabricating time, 

_ reduces scrap-loss; speeds 


production of hollow parts 


You have a wide choice of 
B&W MECHANICAL TUBING 


TYPES Seamless (hot finished and cold drawn). 
Welded (from hot or cold rolled strip). 


GRADES Carbon, Alloy, and Stainless. 


SIZES Up to 8%“ O.D. in full range of wall thick- 
nesses. 


QUALITY Open-hearth, and electric furnace steels, in- 
cluding aircraft and magnafiux qualities. 


CONDITION Unannealed, annealed, tempered, normalized, 
or otherwise heat-treated as required. 


SURFACE. As rolled, as drawn, as welded, bead re- 
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your precision 


metal parts 





made by 


TORRINGTON 


Lz 


Special equipment and volume pro 





duction enable us to save for you on 
a wide variety of precision parts mad« 
to order. 

Typical are mandrels or spindles 
for mounted grinding wheels, abra 
sive points, felt wheels. Shank diame 
ters to .500”, close tolerances, center 
less ground if desired. Chuck ends 
rounded, no burrs. Sharp, clear uni 
form knurls. Concentric tapers. Man 
drels accurately hand-straightened 

Send your prints and specifications 
today for a prompt quotation, and ask 
for a copy of “Precision Metal Parts” 

THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn 


Send coupon today 
for your free copy 
of this booklet 





ee 


| 
ee | 
Firm___ ! 
Address 
a 41 
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In the study of shear- and bending 
moment diagrams, the application of 
the shear-area method has been 
stressed in securing maximum bending 
moments. Continued reference is made 
to the C-T couple as being synonymous 
with the bending moment. Simple 
algebraic summation is employed in 
the derivation of flexure formula 

The two theorems of moment area 
are used in the derivation of all deflec 
tion formulas presented. The study o! 
maximum deflection is included in the 
treatment of moment area 

This clear, simple and complete 
book will be of interest to the non 
mathematical student as well as the 
engineer who needs a brush up on the 
theories of strength of materials. Many 
illustrations make this book thor 
oughly understandable, and the avoid- 
ance of calculus makes it easy to read 


Hardenability and 
Steel Selection 


WALTER CrarFts, Chief Metallurgist, 
and JOHN L. LaMont, Researc/ 
Metallurgist, Union Carbide and Car 
; Re search Laborat ries, Ing 2 
pages, 54 x 83 in. Published by the 
Pitman Publishing Corp., New York 
N. ¥. $3.50. 


hon 279 


This, another volume in the Pitman 
Metallurgy Series, is a practical discus 
sion of how hardenability instead of 
chemical composition, can be used as 
a guide in steel selection. It attempts 
to coordinate and summarize the theo 
ries and calculations that are well sup 
ported by facts. The underlying prin 
ciples are outlined for the student and 
for engineers who do not have an inti 
mate knowledge of the subject; and 
the entire pattern of hardenability 
equations, tables, and graphs is as 
sembled for metallur 
gists, materials engineers, and de 
signers who are responsible for the 
selection and heat treatment of steel 

Chapter headings are as follows 


for reference 


I—The Hardenability Pattern 
Il—Heating for Hardening 
I1I—Transformation of Austenite 
IV—Quenching 
V—Hardness and Hardenability 
VI—Hardenability Test Methods 
VII—Joining Hardenability Con 
trol 
VIII 
ing 
1X—Mechanical 
Hardenability 
X—Factors in Steel Selection 


Tempering After Harden 


Prope rties and 


Each chapter contains numerous 
graphs and illustrations of which the 
greatest number are line drawings; ex 
cept for a few microphotographs, 
there are no pictures used. For ex- 








a metal ball 
PROBLEM? 


let STROM 
Work It Out For You 








Whether it is a pre- 
cision ball bearing 
or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made. 


irom] 


STEEL BALL CO. 


1850 Se. 54th Ave., Cicero 50, Ill. 


Largest Independent and Exclusive 
Metal Ball Manufacturer 








Propuct ENGINEERING — DecEeMBER, 1949 








T ae 


a 


——<—--_—- 
Ot ee 
me a 
feted all 


Ver 





1800—For centuries, steps were man's 1875—Stairways took all forms- 1901—The forerunner of today’s mov- 

main means of going up. First came straight, spiral, lain and ornate. ing stairs was installed in a New 
the ladder; later, crude steps formed stair- Then, one Samuel Gray patented an York store. By 1915, Howell “Red Band” 
ways. Even so, man still had to ascend a “elevator and moving stairway.” Though Electric Motors arrived. Soon, these rugged 
step at a time under his own power impractécal, his idea set others to work motors were widely applied 


SAVED...20 MILLION STEPS A DAY! 


( Pardue ea  Piesiack Satine: 4 




















el 

z 
Today—Modern, electrically driven 
bie moving stairs like this handle up 
it to 8000 persons an hour... and save 


20 million steps a day! 


Howell is proud to have supplied the 
motors for many of today’s outstanding 
moving stair applications. You'll also 
find Howell Motors on elevators, cranes, 
hoists, conveyors, fans, pumps and other 
important industrial equipment. 





Howell's firsthand experience in the 
design, manufacture, and application of 
precision-built. industrial type motors 
can prove invaluable to you 


Consult Howell before you buy your 
next electric motor. 


EQUIPMENT COURTESY HAUGHTON ELEVATOR CO 


p>» oop. A, 


is 
< 
a ide 8% 


supplies more jobs—provides more goods for more people at less cost. 


a > 
HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 


OWELL SS) 


Elevator Type Motor Bana 





Free enterprise encourages mass production, 




















MOTOR: 
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“Amertiea’s Preferred 
Air-Cooled Power” 


There are more Briggs & Stratton air-cooled gasoline engines 
in service — on farm equipment, industrial machines, tools, 
and appliances — than all other makes of gasoline engines 
in their field combined. 
Briggs & Stratton is the world’s largest builder of single- 
cylinder, 4-cycle air-cooled engines — with unmatched en- 
gineering and manufacturing experience gained in more 
than 30 consecutive years of continuous production and the 
building of more than 4 million air-cooled engines. 
You can depend on Briggs & Stratton engines — “America’s 
preferred air-cooled power”. 


S & STRATTON CORP., Milwaukee 1, Wis., U.S.A. 


__ ML, 
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ample, in the chapter on mechanical 

| properties and hardenability, there are 

| charts of the relationship between 
Rockwell C hardness and _ tensile 
strength, the effect of quenching tem 
perature on the Brinell hardness and 
tensile strength of quenched steels, the 
Brinell hardness and tensile strength, 
reduction of area and tensile strength 
and hardness, and many others. 


Transformation Calculus and 
Electrical Transients 


STANFORD GOLDMAN, Profe ’ 


Electrical Engineering, Syracuse Un 
versity. 439 pages, 6x83 in. Pub 
ithed by Prentiss Hall, Inc., 70 Fift, 


ive, New York 11, N.Y. $8.35 


This book was written for seniors, 
graduate students, and graduate engi 
neers in electrical engineering or ap 
plied mathematics. It treats primarily 
the use of operational methods applied 
to electrical engineering problems 
Nonlinear networks are not treated 
While the treatment is highly mathe 
matical, the knowledge of mathe- 
matics required as a pre-requisite to 
understanding the book is not great. 
There are chapters on functions of a 
complex variable, determinants and 
special functions particularly designed 
to make the applications of mathe- 
matics understandable. There are ap- 
pendices on transmission line theory 
and on mathematical formulas 


Structural Design in Metals 


Currrorp D. WILLiaAMs, Head P» 
fessor of Civil Engineering, University 
f Florida and Ernest C. Harris, 


Chairman, Department of Structural 
Engineering, Fenn College. 596 pages 


64x91 in. Published by the Ronald 
Press Company, 5 E 26th St., Neu 
York 10, N. Y. $6.50 

This book was written primarily as 
a text for undergratuates. It received 
an important endorsement of _ its 
quality when it won the first award 
in the Structural Design Division of 
the competitive program for modern 
ized text books on design, sponsored 
by the James F. Lincoln Arc Welding 
Foundation. 

In the approach to structural design 
in metals treated in this book, the 
emphasis is definitely upon structural 
details such as connections, bearings 
and structural members. The methods 
of analyzing various types of joints 
ire given along with a discussion of 
the common types. There is a length: 
chapter on the selection of sections 
and another chapter on light gage 
structural members. There are also 
chapters on plate girders, trusses and 
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A MESSAGE TO AMERICAN 


INDUSTRY ° 


79th OF A SERIES 


The 
Labor Union Monopoly 
Bites ALL Workers 


W hat kind of government is it which: 


. . « Prosecutes the Great Atlantic & Pacific Tea 
Company which it asserts handles about 612% 
of the retail food distributing business as an il- 
legal monopoly in restraint of trade, and 


. . » Seeks to break up four big meat packing 
companies and make them into 14 companies, 
charging the four with being a monopoly in 
restraint of trade, but 


. « -» Makes no move whatsoever to apply the 
federal anti-trust laws to the exercise of virtu- 
ally 100 percent monopoly control of labor in 
the coal industry, and the only slightly less com- 
plete monopoly control of labor in the steel 
industry? 


The answer to that question is simple. It is class 
government of the most flagrant type, a govern- 
ment by which special privileges are dispensed 
without justice and to the great injury of all 
workers. It is the kind of government which will 
lead to the early sacking of the American en- 


terprise system and the personal freedoms of 
workers. 


In legal terms the explanation of this flagrant 
affront to good government is also simple. In 
1932 labor union activities were given virtually 
complete exemption from the application of the 
federal anti-trust laws by passage of the Norris- 
LaGuardia Act. 


continued on next page 

















When the Norris-LaGuardia Act was passed 
labor unions were relatively weak. Only about 
16% of the nation’s industrial workers were 
organized, only about 12% of the steel workers. 
About two-thirds of the coal miners were union 
members, but only half that number were paying 
dues. The country was in the depth of its worst 
depression. The unemployment of about one- 
fourth of the labor force made monopoly control 
by labor seem so remote as to be almost fanciful. 


But after only seventeen years devoted to the 
promotion of labor union organization by the 
federal government, we have labor monopoly 
with us. In its power and scope it makes the 
alleged business monopolies being prosecuted 
under the federal anti-trust laws seem positively 
piddling. In its manners it makes the old-time 
business monopolists look like Lord Fauntleroys. 


What is lacking, grievously lacking, is action 
by Congress; action to shape our federal anti- 
trust laws to take account of the labor monopoly 
that has become the dominant national force in 
our country today—a force that is leading to the 
loss of freedom of all workers. 


Before labor monopoly is broken up, as it must 
be broken up if our economy is not to be per- 
manently wrecked, other steps will no doubt be 
required. But one test more than any other will 
be the touchstone of the nation’s determination 
to keep its economic and personal freedom. It is 
what it does to see that labor monopoly re- 


ceives the same treatment under the federal 
anti-trust laws as any other kind of economic 
monopoly. 


The purpose of the federal anti-trust laws is to 
break up monopoly and preserve fair competition 
in the United States. It is a fine purpose. The 
wisdom and fairness of its application in partic- 
ular cases is often open to challenge. But in spite 
of bad administration every farsighted business 
man I know is a staunch defender of our na- 
tional anti-trust policy. 


At present, in the exemption of labor monop- 
oly, we have a breach in that policy which, if 
not closed, will soon become fatal both to the 
policy and the enterprise system it is designed 
to foster and protect. 


The main thing wrong today with Great Britain 
and indeed all Europe is that no effective anti- 
trust laws are in existence to protect the public 
from business and labor monopolies, to guaran- 
tee personal freedoms. No free economy in 
Europe or America can prosper as long as pro- 
tected monopolies remain and flourish. 


While your representatives in Congress are home 
with you talk to them about the special privi- 
leges now granted to labor union monopoly. 
You would serve your country well by finding 
out what they intend to do about it before it is 
too late. 





President, McGraw-Hill Publishing Company, Inc 
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Want an open door to faster production, lower costs, 
higher quality, or better design in your tubular 
applications? 

Latch on to Bundyweld* Tubing! 

Bundyweld, made of steel, Monel, or nickel, is 
double-walled from a single strip, and copper-bonded 
throughout .. . for extra-strong tubing that’s light- 
weight, ductile and leakproof, too. It can be bent 
without fear of its weakening or collapsing structur- 
ally, and is easily fabricated. 

Manufacturers in such diverse fields as television, 
radiant heating, refrigeration, ranges, tubular toys and 
automobiles—to mention only a few—have found 


WHY BUNDYWELD IS BETTER TUBING 


] Bundyweld Tub- 2 This strip is con- 

ing, made by a tinuously rolled 

patented process, is twice laterally into 

entirely different from any other tubular form. Walls of uniform 

tubing. It starts as a single strip thickness and concentricity are 

of basic metal, coated with assured by close-tolerance, 
a bonding metal. cold-rolled strip. 






Bundyweld:.. 


keyed to your 
tubular needs 


Bundyweld to be the answer to their tubular needs. 
Chances are that this miracle tubing of industry 
can help solve your manufacturing problem .. . 
whether design, structural, or functional . . . even 
though you may not seem to need a tubing at all. Why 
not give it a try? Contact your near-by Bundy repre- 
sentative among those listed below, or write direct to: 
Bundy Tubing Company, Detroit 14, Michigan. 


BUNDY, TUBING 


ChCINEEREO To YOuR® CaPECcTarions 





REG. U.S. PAT. OFF. ® 
2 Next, a heating es 4 Bundyweld 
process fuses comes in stand- 
bonding metal to ard sizes, up to 5” 
basic metal. Cooled, the double O.D., in steel (copper or tin 
walls have become a strong coated), Monel or nickel. For 


ductile tube, free from scale, 


tubing of other sizes or metals, 
held to close dimensions. 


call or write Bundy. 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 


Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. ¢ 
Chicago 32, Ill.: Laphom-Hickey Co., 3333 W. 47th Place ¢ 


Trent Ave. * 


E. 330 Toronto 5, Ontario, 
BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY DISTRI 
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Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bldg. 
Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 * Philadelphia 3, 
Penn.: Rutan & Co., 404 Architects Bldg. © San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. © 


Seattle 4, Wash.: Eagle Metals Co., 
nada: Alloy Metal Sales, Ltd, 881 Bay 


‘a St. 
BUTORS OF NICKEL AND NICKEL ALLOYS IN PRINCIPAL CITIES 


Nm 
Nm 
wal 











EAL/V\ASTE 


BALL BEARING UNITS 








Combine All 
Essential Bearing 


\ Features In One Unit! 





SEALMASTER Ball Bearing Units have features that 
contribute to the good performance and long life of 
any industrial product on which they are used. Tex- 
tile equipment, oil field machinery, farm implements 
and air conditioning equipment are only a few of 
the many widely varied fields in which manufac- 
turers have standardized on SEALMASTER units. 
To be sure of the best possible bearing perform- 
ance, consider SEALMASTER units when designing, 

or redesigning products. Write us fora copy of 
SEALMASTER Catalog No. 845. Flange Units 

















Here is the exclusive combination of features 
found only in SEALMASTER Ball Bearing Units: 


@ Permanently Sealed — Felt-lined, steel flinger, 

rotating in — keeps dirt out and retains 
lubricant . .. prolongs bearing life. 

@ Seif- Miasensiiianine unit with seals inde- 
pendent of housing can align itself in any 
direction without seal distortion. 





@ Pre-Lubricated — Bearings are factory lubri- 
cated and are shipped ready for immediate use. 


Flange Cartridge 
@ No Housing Wear—Patented locking pin pre- Units 
vents rotation of outer race in housing and 

positions bearing for relubrication ... no 

housing wear means quiet operation. 


—- 
BEARING, \OLVISION 


STEPHEN S- AvaAMSON 


QRIDGEWAY AVENUE, AURORA ILLINOIS MFG CO / Los A CALIF @ BELLEVILLE, ONT 


Factory Representatives and Dealere 
tn AAU Principal Cities 
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the rigid frame. In addition there i: 


introductory material on design prin 
iples, and a special chapter giving a 
very ret rvey ) i fatigue ot 
netals Ther ul ippendices tak 

from publ shed codes of authoritative 


bodies such as the American Associa 
tion of State Highway Officials, th 
American Railway Association, th 
American Welding Society and th 
American iron and Steel Institut 
These appendices give a pted stru 


An Introduction to the 
Mechanics of Viscous Flow 





H. F. P. Purpay, Chief Designer 
High § d Dresel It e De 
H d dit Ltd 135 pa 
S3xs8} Published by D Pal 
l 1780 1 , 
York 19, N. Y. $2.75 
This JOR t 
portat problen ) tlo 
fluid tri on 1 pe 
SIS we 0) yd Ss 
.% ) fi Lh t 
tlow The ho is 
ivored to imiz 1 knowled 
oO ithema lecessary to und 
ind I YO Howe h 10 
ntrod ) ead oO plicatio 
I med tO; » math 
na s 1 Cor on with some of th 
problems s re Analog CTW EO 
the problems treated in this book { 


sroblems of other fields of physics are 
frawn. The book is supplemented 
iphies in fluid mechanics, heat 


Analysis and Lubrication of 





Bearings 
MILTON ©, SHAW, A pale Pr 
M I Ma 
| AT wid 
I FREI {ACKS Leu / / P) 
l NACA. First ed 
18 Oo1x i “i d 
McGraw-Hill Book ( 33 
W’. 42nd St., N York 18, N.Y. $1 
This is intended to present a 
nified position of iny aspects of 
Carney analy s ) n ering seniors 
yr grad Th ok dis ses ne 
only lubrication under stat ondition 
1 nade yNstan I 1 and load # 
ilso under conditions of changing 
speed and load. As a preliminary to 
his sort of treatment methods of 
VZiny caring loads are leveloped 
This ts nO} wed \ here } ot hay 
s on hydrodynamic lubrication. Th 
ot these chapters discusses the 
nentary theory of hydrodynam 
ition, the second treats dynami 
lly loaded bearings; the third is on 











/DEAE INTO REaz Dy 
a 


~7URNS 


WASHING MACHINE TUBS OR 500-GALLON 
KETTLES. Using 4034” circular blanks of ENDURO Stainless 
Steel, the 300-ton hydraulic press below forms 21'5” inside 
diameter washing machine tubs in a single 1554” draw. When the 
product is too large for drawing—as in a 500-gallon kettle—you 
can weld formed sections together easily and soundly. 








THERE’S SO MUCH YOU CAN DO WITH IT 
--eAND SO MANY THINGS THAT IT DOES WELL! 


Whether you consider it from design or actual low temperatures. It does not contaminate 
production viewpoints, Republic ENDURO metallically. It is remarkably easy to clean. 
Stainless Steel is a most versatile material. Its distinctive beauty encourages unusual dec- 
You can fabricate it by every modern method orative treatments. Best of all, it usually costs 
—to practically any desired shape. You can less in the end. 

stamp, draw, roll, spin, machine, forge, cast, There are many types of ENDURO—each with 
weld, solder, rivet and otherwise work it. specific qualities to do certain tasks well. 
Although certain simple precautions must be There is a wide variety of finishes and physical 
taken, you can employ the same equipment forms to meet all needs. There is literature 
used for carbon steels. on ENDURO to help you use and fabricate 
On the other hand, there are so many things it to best advantage. Write us. 


that ENDURO does well. It greatly simplifies 
the age-old problem of rust, corrosion and REPUBLIC STEEL CORPORATION 


oxidation. Its inherent high strength permits Alloy Steel Division « Massillon, Ohio 
weight saving through the use of thinner GENERAL OFFICES ¢ CLEVELAND 1, OHIO 
sections. It maintains its strength at high or Export Department: Chrysler Building, New York 17, N. Y. 





REG. U. S. PAT. OFF. 


STAINLESS STEEL 


V Check ALL 12 advantages: ¢ RUST AND CORROSION - RESISTANCE 
© HEAT-RESISTANCE © HIGH MELTING POINT © LOW COEFFICIENT OF EXPANSION @ 
HIGH STRENGTH © GOOD DIMENSIONAL STABILITY © NO METALLIC CONTAMINATION 
© EASY TO CLEAN © EASY TO FABRICATE © EYE APPEAL © LONG LIFE © LOW END COST 





Propuct ENGINEERING Decemser, 1949 227 











WHICH IS 
--- GROUND? 
cocccee COT ? 
---- ROLLED ? 


Find it hard to decide? Don’t 
waste your time because threading 
method is purely our problem 
Your interest is in Uniform Class 
3 fit. You get it every time when 
you specify Allen O Heads instead 
of just Allen-type screws. 


We use all the accepted threading 
methods depending on the metal, 
the size and, in some cases, the 
application. We investigate every 
new development and incorporate 
the best into our manufacturing 
methods. Because we do not 
commit ourselves to any one 
method, we can give you the extra 
precision and uniformity that 
makes AllenO Heads fit smoothly 
and stay tight under the most 
gruelling service. 


, Allen- Ty 


pecessoril 
ated grees 
this block and silvet ber 








SOLD ONLY THROUGH LEADING DISTRIBUTORS 


Write the factory direct for technical 
information and descriptive literature. 


ALLENG:) 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 


VELAND. DETROIT, CHICAGO. LOS ANGELES 


FOR 40 YEARS THE BUY-WORD FOR SOCKET SCREWS 








journal bearings of finite length and 
the practical details of journal bear 
ing construction; the fourth is on 
hydrodynamic thrust bearings; and th« 
fifth is on high-speed considerations 
This group of chapters is followed by 
a chapter on rolling contact bearings 
The remainder of the book discusses 
boundary considerations such as sur 
face finish, bearing material and type 
of lubricant, and methods of bearing 
evaluation. In the chapter on bearing 
evaluation, a number of bearing test- 
ing machines are described and the 
purpose of the tests made on them is 
discussed. At the end of the book 
there are problems for each chapter 
of selected bibliography. 


Vitalizing the Foreman’s Role 
in Management 


GLENN GARDINER, Vice-president, 
Forstmann Woolen C ym pany, and 
RoBert L. GarpDINER, School of 


Business Administration, Cornell Unt- 
versity. First Edition. 267 pages, 6 x 
9 in. Published by McGraw-Hill Book 
Company, Inc., 330 W. 42nd Street, 
New York 18, N. Y. $3.50 


This book is intended for executives 
who are interested in knowing what 
progressive companies are doing to get 
maximum participation from their 
foremen. It is written with a prac- 
tical, everyday touch, and while log- 
ically organized and carefully ar- 
ranged, it is definitely not ‘‘testbook 
ish."” One of the authors is the Vice- 
president of Forstmann Woolen Com 
pany, and the book reflects the view- 
point of a realistic business executive 
The authors have selected a number 
of case studies on management par- 
ticipation. Each of the chapters in 
cludes some of these examples to illus 
trate the authors’ points 

The arrangement of the individual 
chapters is to include a series of im 
portant subtopics, largely illustrated 
by specific instances. For instance, in 


Chapter 2, Factors Which Alienate 
Foremen From Management, topic 
heads include: When Foremen Must 


Depend on the Grapevine; Is Author- 
ity Commensurate With Responsi- 
bility?; Do You “Take The Play” 
From Your Foreman?; Do You Pro- 
tect Your Foreman’s Prestige?; When 
Staff Departments Grab Foremen’s 
Prerogatives; What Voice Do Your 
Foremen Have in Policy Making?; 
How Does the Foreman’s Pay Com 
pare with the Pay of His Men’; Have 
You Picked the Right Men for Fore- 
men?; Do You Give Your Foremen 
Real Management Status?; How Se- 
cure Do Your Foremen Feel?; What 
Opportunity Do Your Foremen Have 
to Register Their Viewpoints?; Do 
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NO OTHER MOTORS CAN MATCH 
THis STAMINA STORY 






How ELECTRO DYNAMIC | 
met a tough 
challenge with 
superior WINDINGS 


TOTALLY ENCLOSED 


(Fan Cooled) 
For use in dirt-laden atmospheres, especially where the 
installation requires a motor of compact dimensions. 
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Fifty years ago, when the Electric Boat Company set 
out to be the world’s largest builder of submarines, it 
determined also to produce the world’s toughest electric 
motors (because motor failure on a submarine could 
mean death to the entire crew). Therefore, in 1899, 
Electric Boat acquired the Electro Dynamic Company 
to develop and build these extra-reliable motors. 

The tremendous increase in the cruising range of the 
submarine, from a few hundred to many thousands of 
miles, presented a terrific challenge to its electric 
motors. As a result, Electro Dynamic windings—“the 
heart of the motor”—had to be toughened beyond any- 
thing previously conceived, to withstand additional 





DRIP-PROOF MOTORS 


For use under ordinary conditions not 
requiring protection from splashing 
liquids or dirt-laden atmosphere. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


Industry is learning what marine engineers have known since 1880 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 
December, 1949 


TOTALLY ENCLOSED 
(Non-Ventilated) 
For use in exceptionally dirty 
atmospheres, particularly when 
metallic dust is present. 


gruelling months of sustained performance. So well did 
Electro Dynamic meet this challenge that, in addition 
to submarines, its stout-hearted motors have been in- 
stalled on over 50% of all American merchant ships 
built since the war. 

That is the story behind the new ELECTRO 
DYNAMIC industrial motors. Today, the same E.D. 
craftsmen that achieved greater stamina in marine 
motors are putting extra care and superior materials 
into the Electro Dynamic industrial line. Never before 
have motors of such high quality been offered at com- 
petitive prices! Write for illustrated literature today. 





SPLASH PROOF 


For installation where the motor 
is subjected to splashing liquids or 
hosing down for cleaning. 







ELECTRO. 
DYNAMIC 












The trained hand of Hassall offers you: 


HANS 





HASSALL cold-heading may solve your immediate special part prob- 
lem... Special nails, rivets and threaded parts made in diameters from 
1/32” to 3/8”—lengths up to 7”... Rivets 3/32” diameter and smaller 
a specialty...also small threaded blanks...Variety of metals, finishes 
and secondary operations...Economy, quality and quick delivery in large 






or small quantities...Your inquiries answered promptly...ASK FOR FREE 
CATALOG...3-color DECIMAL EQUIVALENTS WALL CHART free on request. 


JOHN HASSALL, INC. “23:22 


Manufacturers of Cold-Headed Specialties—Established 1850 iletitell| 


€STABL 





SHED 1850 









SS 
FLEXIBLE SHAFTS 


Wherever power drives or remote control are re 
quired, you can depend upon us to produce the 
Flexible Shafts that will meet the exact specifica- 
tions. We have years of experience in manufactur- 
ing flexible shafting for all types of industry. If we 
do not have what you require in stock. we can 
make shafts to your specifications. Our engineers 
will be glad to work out your problems without 


‘ain obliastion. 














AIRCRAFT 


ans 
a 





Many new uses for flexible shafts that carry power around any corner have been 

developed by our engineers .. . in machine shops, electronic, automotive, aircraft, 
in all industries where power drives or remote control are 
required. Write for Manual P. E. 








F. W. STEWART MFC. CORPORATION 


4311-13 RAVENSWOOD AVE. CHICAGO 13, ILL. 
WEST COAST BRANCH: 431 Venice Blvd.; Los Angeles 15, Cal. 
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Top Executives Practice What They 
Preach to Foremen?; What Provi- 
sions Do You Make for Full Sharing 
of Information? 

One can scarcely run through this 
list of questions and comments with- 
out subconciously providing answers 
to fit his own situation, and these 
answers are bound to evaluate the 
kind of job he is doing in his own 
plant 

Other chapters cover Selecting the 
Right Men for Foremanship, Check 
ing the Foreman’s Status, Are Your 
Foremen Really Foremen? In this, the 
fifth chapter, the authors provide some 
helpful review lists or criteria to show 
how several tirms define and evaluate 
the duties and performance of fore 
men 

In the sixth chapter, What's On 
Ihe Foreman’s Mind, the authors 
present an interesting survey on pro 
cedure to follow in conducting a sur 
vey of plant supervisory personnel 
The seventh chapter tells of methods 
for communicating with foremen to 
give them the facts on management's 
action The next chapter suggests 
methods of gaining foremen’s active 
perticipation In Management by the 
pooling of management information 
How To Achieve Foremen’s Participa 
tion in Policy Making, Foremen’s Par 
ticipation in Settling Grievances, and 
Eleven Practical Programs Which Pro 
mote Foreman Participation in Man 
agement are covered in remaining 
chapters. 


Mechanical Engineering Practice 


CHARLES F. SHOOP, Professor of Me- 
chanical Engineering (Emeritus) Unt- 
versity of Minnesota, and GEORGE L 
Tuve, Professor of Mechanical Engi 
neering, Case Institute of Tech nology. 
Fourth Edition Revised SOO pages, 
6x 9 in. Published by McGraw-Hil! 
Book Co., Inc., 330 W. 42nd St 
New York 18, N. Y. $4.50 


The Fourth Edition of this success 
ful textbook and laboratory manual on 
experimental engineering has been re 
vised to secure the best correlation and 
introduction of the material New 
hapters have been added on the prop 
erties fluid, fuels and combustion, and 
automati control Additional — in- 
formation has been added in applied 
fields of heat and air-conditioning, re 
frigeration, and internal combustion 
engines 

It was the objective in the First Edi- 
tion to provide a text for use in the 
aboratory work of heat power engi- 
neering courses. Because of the ever 
extending range of applications ot 
heat power engineering, combined 
with the inevitable shortening of en 
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F your products must meet close standards of accuracy, 
I they'll warrant the use of measuring equipment peri- 
odically checked against Brown & Sharpe Jo-Blocks. 
With this protection, finished work meets specified 
tolerances consistently. Errors caused by poorly set 
measuring tools or worn gages will be caught before 
they can do serious harm. 


The ever-growing use of Jo-Blocks demonstrates their 

industry-wide importance . . . as master laboratory stand- 

A section of the special, air-conditioned, temper- ards for setting and verifying work standards; as actual 
ature-controlled department at Brown & Sharpe, working gages; and as positive guides for laying out and 


where all finishing operations of Johansson . . 
etting up work with great accuracy. 
Gage Blocks are performed. s § up g y 


To assure excellent manufacturing conditions, Brown & Sharpe Jo-Blocks are made in 3 guaranteed 
the department is divided into three sections; accuracy standards; .000002”, .000004” and .000008" 
one for finish grinding, one for rough lapping Id tall thlteth . Write f ill 
and one for finished lapping and final inspection. -- - Sold as single DIOCKs OF iN Sets. W rite — 

trated booklet on Jo-Blocks and Accessories. Brown & 


* Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 
ansson 


BROWN 5 SHARPE We wrge buying through the Distributor 


BROWN & SHARPE BES 











“Hin! An (INSIDE job, Plunkett!” 

















Electrocoated with Chromi- 
um, Nickel, Copper, Zinc and 
Brass @ Hot Dipped Tin and 
Lead Alloy e Lacquer Coated 
in Colors e Annealed and 
Tempered Spring Steel e 
Alloy Strip Steel e Uncoated 
Strip Steel e@ Produced to 
Your Specifications. 


Yes indeed! . . and an inside job by Thomas! For every 
strip steel fabricator knows that you simply can’t do a 
proper plating job on inside surfaces of tubular forms or 
deep drawn stampings. It has to be done by pre-coating! 
* * * 
And #vsi/e or outside, you can depend on Thomas Strip 
always. Why? .. . First, the base steel is controlled by 
Thomas—to both your product and process requirements 
to assure quality and saleability. Second, the pre-coat— 
copper, brass, nickel, zinc, tin, chrome, or lacquer in colors 
—is so unitized with the steel in the exclusive Thomas 
process, that it will not peel, crack, chip or flake. With 
reasonable care, it will not damage in process and provides 
a final finish with real sell-appeal. It is uniform—on inside 
and outside surfaces alike—presenting no thin 
spots anywhere to bedevil quality control. 
~*~ * * 

You can speed production, step up quality and 
efficiency—and profits—by using Thomas Strip. 
Cut your process down to its two essential steps — 
fabricationandassembly —and eliminate the others, 
with pre-coated Thomas Strip. Why not try it out? 
Thomas metallurgists will gladly talk over your 
problems with you—not obligating you in the 
least! Write today to: 


THE THOMAS STEEL COMPANY 
WARREN, OHIO 


Specialists in Cold Rolled Strip Steel 


OM) . . 
- Iyer 


SPEEDS PRODUCTION ...CUTS COSTS 





gineering laboratory periods, the 
authors increased the number of labo 
ratory projects described in this text 

The chapters are: Mechanical Meas 
urements-—Methods and Instruments; 
Characteristics of Automatic Controls; 
Heat-Power Technology; Oils, Fric- 
tion, and Lubrication; The Transfer 
of Heat; Measurement of Properties 
of Fluids; Fluid Flow and Fluid Dy- 
namics; Pumps and Compressors ; 
Combustion and Fuels; Steam Power 
Generation; Heating, Ventilating, and 
Air Conditioning; Refrigeration and 
Cooling; Internal-Combustion En 
gines. An Appendix includes: Con 
version Factors: Copper tube Fittings ; 
Pipe Fittings; Standard Dimensions 
for Wrought-iron and Wrought-steel 
Pipe; Thermal Properties of Saturated 
Steam, Properties of Superheated 
Steam; Mollier Diagram for Steam; 
ind Gasoline Specifications 


A.S.T.M. Standards 
On Rubber Products 


Prepared by 1. 8. T. M. Committee 
D-11 On Ra bhe r Py du ts 584 page f, 
Ox9 7) Published by the Ame rican Ss 
ciety for Testing Materials, 1916 Race 
St., Philadelphia 3, Pa., $4.50 to non- 
$3.40 . S.. 2. 





l 
members 


ibe 


This special compilation of stand- 
ards affords in convenient, compact 
form all of the widely used standard 
methods of test and specifications de 
veloped through the work of ASTM 
Committee D-11 on Rubber and Rub- 
ber-Like Materials. This committee, 
first organized in 1912 has carried out 
a great amount of research and de- 
velopment work and has developed 
voluminous data all of which have 
tied in directly with its important work 
in making available authoritative meth 
ods of testing 

Committee D-11 includes in its per 
sonnel the technical representatives of 
leading consumers and producers of 
rubber products. The membership of 
300 includes many of the country’s 
leading technical authorities 

All of the widely used test methods 
developed by the committee have been 
grouped in this latest book under spe 
cific product headings: Processibility 
Tests; Chemical Tests of Vulcanized 
Rubber; Physical Tests of Vulcanized 
Rubber; Aging and Weathering Tests; 
Low Temperature Tests; Automotive 
and Aeronautical Rubber; Rubber 
Hose and Belting; Rubber Gloves, 
Matting, Tape; Rubber-Coated Fab 
rics; Insulated Wire and Cable; Hard 
Rubber and Cellular Rubber; Rubber 
Cements and Latices; Packine Ma 
terials, Nonrigid Plastics and Electrical 


Tests 
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Totally-enclosed Non-ventilated Motor 
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Totally-enclosed Fan-cooled Motor 





Propuct ENGINEERING 









2 


= 


= 


Real precision in a machine tool requires motors that operate 
smoothly, quietly and with minimum vibration. Wagner Motors 
are noted for these qualities and for long-lived dependability and 
economical operation as well! 


That’s why Wagner Motors have been used extensively and are 
recommended by many widely-known machine tool manufac- 
turers. If you want your machine tools and equipment to operate 
with precision, and with a minimum of costly “down-time’— 
choose Wagner Motors, too. Bulletin MU-185 gives information 
on the complete line of Wagner Motors. Write for a copy. 


Buyers of Wagner Motors get Nationwide Service! More than 
450 Wagner Authorized Electrical Service Stations and Parts Dis- 
tributors augmented by 25 Wagner-owned Service Branches are 
ready to immediately supply on-the-spot service, factory guaran- 
teed exchange motors, or genuine Wagner parts. Write for Bul- 
letin MU-24 for complete list. 


Wagner Electric @rporation 


6406 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 
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e ELECTRIC MOTORS « TRANSFORMERS + INDUSTRIAL BRAKES « AUTOMOTIVE BRAKE PRODUCTS 


Consult Wagner Engineers on all Electric Motor Problems 
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51/ 3% more units per pound 
141% more units per die grind 


When the manufacturer* of the parts shown here 
switched to THINSTEEL, he found, by actual 
count, that his “yield” per pound rose 514% ona 
25-ton run. 


THINSTEEL’S extremely close gauge toler- 
ance (.0195”/.0205” on .020” gauge as compared 
with .020”/.022” on the material he had been using) 

THINSTEE L FACTS invariably means more parts per pound. 





Extra-Long Coils It also means more parts per die grind since 


there is less strain and wear on dies. In this case 
the increase was 1412%. 


— less downtime 
Extremely Close Tolerances 
- more parts per ton 


Wide Range of Physicals and Analyses In addition, machine shutdowns for coil re- 
— tailored to your needs placement were reduced in number because THIN- 
Gauges as Thin as .001” STEEL comes in extra-long coils. 


- strength with lightness 


If you are looking for ways to cut costs, a 
CMP representative will be glad to call and show ’ 
you how THINSTEEL can help. 


(*Name on request) 
















the | Cold Metal Products co. 


YOUNGSTOWN 1, OHIO 


NEW YORK e CHICAGO e DETROIT © ST. LOUIS © INDIANAPOLIS ¢ LOS ANGELES 
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Cited tor the 28000 uses 
of drect process and blueprint machines 


¢ 3 ; | i a) 
The first low-cost ” a Mn L , 







photographic 


negative step. Furthermore, Kodagraph Autopositive Paper 
can be exposed in your direct process or blueprint machine 
. and the prints processed in standard photographic 
solutions —everything done under normal lighting 
. right in the drafting room, if you wish. 


Kodagraph 





New life... 
new speed, too, from vour old, soiled, 


slow-printing drawings . . . from worn, 
discolored intermediates from opaque 
originals oe « CVER blueprints and direct 


process prints. Kodagraph Autopositive 
Paper transforms them all into high-contrast, 
photographic black-and-white intermediates 

. saving redrafting time and expense ... 
giving you clean, crisp, highly legible replacements 
that will last for years. Low-cost protection, indeed, 
for the thousands of dollars you have invested in 
engineering drawings! 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


“Kodak” is a trade-mark 


intermediate paper aes eae 
. a revolutionary new sand mS ita 
product that gives you, for = ri. 
the first time, positive photo- 
graphic intermediates directly . * 
from vour tracings .. . without a From pencil grays— direct to dense 











photographic blacks . . . Kodagraph 
Autopositive Paper strengthens and preserves 
the detail of perishable penc il tracings... 
gives you evenly translucent, durable inter- 
mediates, Intermediates that produce direct 
process prints and blueprints at uniform, 
practic al speeds ... inter- 
mediates that are “photo- 
lasting” in your files. 


Autopositive Paper 


A photographic intermediate of every drawing 

it’s economical now ... convenient now... with Kodagraph 
Autopositive Paper. Learn the complete story . . . all the 
reasons why you or your local blueprinter 
can, at last, produce photographic 







intermediates with substantial savings 
in time, labor, dollars. 


MAIL COUPON FOR FREE BOOKLET 


Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. ¥ 

Please send me a copy of “The Big 
New Plus’”— your booklet about Kodagraph Autopositive 
Paper and the other papers in this new Kodak line. I have 





direct process blueprint contact printing equipment 
Name —_ : 
Department y in 
Company : y 
Street a 
=— Kodalk 
State . : 


ee a ee 








New Robertshaw 
3 wl Control 


FOR ELECTRIC RANGE OVENS 





AUTOMATICALLY 


7 





Cuts in two oven elements for 
quick preheating 





AUTOMATICALLY 


Cuts out top element shortly 
before oven reaches preheat 
tersperature minimizing over- 
shoot 


AUTOMATICALLY 
OBOE LANG 


PBPBAPAP I 


Cuts in lower element and 
maintains oven temperature 
on that circuit only 





A new high degree of automatic control of oven temper- 
ature is made possible by the new complete line of 
Robertshaw Electric Thermostats. The model illustrated 
combines the thermostat with automatic switching mech 
anism in a compact, easy-to-install case. Four mounting 
positions are provided, together with close-up or extended 
bezel to fit any switch panel in range-top or mantel-back 
position. 

All operating parts have been reduced in size, and 
terminal screws are recessed to save space. Screws are 
inserted from rear, increasing accessibility and simplify- 
ing installation, 


Complete line consists of three basic models. Write for 
complete information. 


in home and industry, EVERYTHING'S UNDER CONTROL 


‘Robertshaw ig 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY 


YOUNGWOOD, PENNSYLVANIA 
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Faster Delivery from 
Mixer to Fill...with this 


» yee, CONCRETE CART” 


it’s 
’ WISCONSIN 
Powered! 


Turns on a dime, 









bocks into 
loading position under mixer 
discharge . . . loaded and 
ready to go in a jiffy! 


This modern 


“Concrete Cart’’ built by Modern Welding & Mfg. 
Co., and powered by a Wisconsin Heavy-Duty Air-Cooled Engine, 
is another typical example of the added economy . . 
time and labor made possible by power equipment! 


. savings in 


Buyers and builders of equipment welcome Wisconsin power be- 
cause of the delivered dependability . . . year-in and year-out 
reliability gained through such features as freeze-proof, heat-proof 
air-cooling, sub-zero to 140 . Timken tapered roller bearings 
at BOTH ends of the crankshaft, taking up ALL thrusts . . . and the 
high-tension, rotary-type OUTSIDE gneto with impulse c li 


assuring all-weather quick starting and steady running. 





Pererwe 


Write today for information! 4-cycle, single-cylinder, two-cylinder, 
and V-type four-cylinder models, 2 to 30 hp 


WISCONSIN, MOTOR CORPORATION 





THERE'S A RIGHT LOCK NUT FOR 
YOUR JOB! 


Chances are four out of five it’s An-cor-lox. 
Check these advantages! 


Can't shake loose Competitively priced 


Not offected by sawed-off Spins on stud by hand 
or drilled bolts 

Locking ring forms a 
Can be re-used many times pressure seal 
Locking ring on bottom, 


Not affected by temperature 
uses short stud 


Choice of finishes for corro- 


sive or severe atmospheric 
conditions 


aw 


Uses standard wrenches 


Won't damage bolt or work 





Get the right lock nut! We strongly 
urge a careful testing and will be 
glad to have our engineers check 


Ancor. 


TRADE Maan 


special applications. Send today for 
our descriptive folder or free standard 
samples to fit your particular needs. 


etenstenso lox 


lock Wel 


LAMINATED SHIM CO. Inc., An-cor-lox Division, 1412 Union St., Glenbrook, Conn. 


AN-COR LOX NUTS - 


SLL 


SHIM STOCK + STAMPINGS 
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FAWICK-EQUIPPED MACHINES 


Fawick Air-Ring 
Clutch or Brake 
Type E 


Time-wasting clutch adjustment down time is practically 
eliminated on Fawick-equipped machines. The moving 
parts of this Fawick Clutch—the rubber-and-fabric pneu- 
matic tube and the friction shoe assemblies—adjust auto- 
matically and compensate for wear. 

The smooth engagement action of this Fawick Clutch 
eliminates sudden shock loads which damage machinery. 
Controlled torque starting can be obtained with a simple 
modulating air valve. This type Fawick Clutch is ideally 
suited to continuous slip applications. 

For specific recommendations for your 


machines, write to our Engineering De- 
partment today. Address Dept. PE. 









ENGAGED POSITION 










Expanding under force of compressed air, 
the rubber-and-fabric tube smoothly en- 
gages the clutch with the precise degree 
of grip required by the job. 
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Va" ! weve 

Mm. -_ : 
Fawick Airflex Clutch and Fawick Air-Ring 
Brake on Toledo Model 597 Power Press at 
Briggs Manufacturing Co., Detroit, Michigan. 
























Fawick Airflex Clutch and Brake on one 25x25 
and one 24x24 Mill Drive at Dayton Rubber 
Mfg. Co., Dayton, Ohio. 







Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely free, 
without drag, or mechanicol contact 





When You Need 


LOW COST 


EFFICIENT £, 





Lubricating 
Pumps... 





Here’s a low cost pump to 
use where pressure and inlet ports are fixed, 
but where power shaft rotation may be in either 
direction. Here’s the pump to use in lubrication 
systems where power shaft rotation is reversed 
during the operation cycle. It has the quiet 
operating, efficient Rota-Roll pumping members 
common to all Sundstrand constant volume 
pumps and is precision made. An integral re- 
lief valve is incorporated in the pump for main- 
taining the lubricating system at the valve setting. 
The 5LWX is flange mounted and manifold 


connected to the drive shaft 
mounting. 





SUNDSTRAND rorauuc vivision 


2560 ELEVENTH STREET 






Available in 5 Capacities 


from 10 GPH to 28 GPH 


The 5LWX is furnished in five different capa- 
cities of 10,14, 16,20 or 28 GPH at 1200 RPM. 
Pump is suitable for operation up to 2000 
RPM and a maximum continuous pressure of 
150 PSI. Pumps may be furnished with or 


without relief valve. 


FREE hes} 
Additional Data 


Write for complete data on 
this low cost, low pressure 
Sundstrand pump. Ask for 
bulletin P-48. 





* ROCKFORD, ILLINOIS 


FUEL UNITS @© HYDRAULIC PUMPS @ TRANSMISSIONS @ FLUID MOTORS @ VALVES and CONTROLS 
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DIAMOND CHAIN’S — 


ORO OO 


Marked by Addition of Enlarged, Improved Facilities 
For ROLLER CHAIN Manufacture 


© To provide still better facilities for the production of Roller 





Chain, Diamond Chain Company has completed additional 


building construction. Besides the ever widening use of 
tad r 





standard types of roller chains, more and more special adap- 
tations of standard base units are constantly being required 
to meet new specific needs of industry. 

For 60 years, Diamond Roller Chains have been furnished 
to a great majority of the country’s most progressive and 
foremost builders of machinery and equipment of every kind. 
... With our enlarged facilities, we are ready to care for 
your present and future roller chain requirements. 
DIAMOND CHAIN COMPANY, Ine., Department 443. 
402 Kentucky Ave., Indianapolis 7, Indiana. 
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MODEL C-5 ('/300 H.P.) 

2-pole, shaded pole induction motor. Free 
Speed—3370 R.P.M. Locked Rotor Torque— 
0.9 in. oz. —H.P. at 2600 R.P.M. —1/300; 
Dimensions: 2” wide x 344" long x 27” high. 
Features include accurately aligned motor 
shaft . . . oiless bearings . . . dynamically 
balanced rotor. 


MODEL D-10 ('/70 H.P.) 

4-pole, shaded pole induction motor. Free Speed—1740 
R.P.M. Locked Rotor Torque—4% in. oz.—H.P. at 
1500 R.P.M. —1/70; Dimensions: 3%” square x 3%” 
over bearing housings. Features include scientifically 
designed air intake .. . dual cooling fans . . . dymanically 
balanced rotor . . . self-aligning oiless sleeve bearings. 


MODEL D-6 ('/100 H.P.) 

4-pole, shaded pole induction motor. Free 
Speed—1735 R.P.M. Locked Rotor Torque—2% 
in. oz.—H.P. at 1400 R.P.M. —1/100; Dimen- 
sions: 3%” square x 2%” over bearing hous- 
ings. Features include dual cooling fans. . . 
dynamically balanced rotor . . . self-aligning, 
oiless sleeve bearings. 


Whatever your performance requirements, 
check the features and specifications of these 
tried and proved GI Smooth Power small 
motors— 1/70 H.P. and under. 


Long recognized for their superiority in the 
radio-phonograph industry, each of these 
motors is extremely compact... light in weight 
..- designed and built for trouble-free long life. 
Their cost, however, is surprisingly low. Design 
modifications are available where quantities 
warrant production line changes. 


Blueprints or quantity price quotations sent 
immediately upon request. Write, wire or 
phone (today. 


vee 


MODEL A-5 ('/250 H.P.) 


2-pole, shaded pole induction 
motor. Free Speed— 3470 
R.P.M. Locked Rotor Torque 
—1.2 in. oz.—H.P. at 2800 
R.P.M. —1/250; Dimen- 
sions: 242” wide x 35” long 
x 244” high. Features include 
novel bearing construction 
which insures rigid and per- 
manent alignment of motor 
shaft .. . oiless bearings .. . 
dynamically balanced rotor. 


The GENERAL INDUSTRIES Co. 


DEPARTMENT D « ELYRIA, OHIO 
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reduce the weight of his engine. And he knew magnesium parts would make his 


product lighter, \\ but thought he’d be stymied eR” :, new 


and difficult machining problems. Then he consulted Aluminum Company of America, 


light metal headquarters. Simple shop practices, ( f he found, make handling 


magnesium no problem...* He discovered, too, that every month industry uses 


€ q , 
magnesium. Now he’s pacing f Al Ys competition with a lightweight engine, 
_— yé ; \ Z 


- 


using American Magnesium Sand Castings for both the cylinder 


head a nd the ; S crankease. *No change in insurance rates. 


These two, free books on magnesium and our broad technical experience can 
help your products, too. Write Aluminum Company of America, sales agent for 
American Magnesium Products, 1702M Gulf Building, Pittsburgh 19, Pennsylvania. 


AMERICAN 
MAGNESIUM 
CORPORATION 
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HELPS YOUR 


~ Roebling 
Oil-Tempered 


Spring Wire g 
\ 


YOU CAN GET IT NOW! 
DOWN machine 


ind minimize 


YOU'LL CU 


page s 


stop 
i 


Roebling Oil-Tempered Spring Wire 
i\ tilable 
oped one of the largest wire mills in the 
country 


rejects with IS 
Roebling Oil Pempered Spring Wire 
This Wire 


now. Roebling has devel 


s a quality product. Every 


for making spe ialty 
inch is identical in gauge and finish 


Wires 
From making the steel to the finished 


uniformly up to snuff in mechanical and product, every manufacturing phase is 


metallurgical properties performed in Roebling’s own plants. 


- WRITE OR CALL THE ROEFBLING 


FIELD WAN 47 YOUR NEAREST - 
ROEBLING OFFICE 


{VD WARENOUSE 
Sleeper St. * ¢ 
> ith St. @ 

tector St. ® Phi 
th A 


velt Rd. ® Clevel 


th St. * Pittsburgh, 


* San Franc 174 ith St. * Seattle, 


Propuci 


Modern equipment and techniques 
assure the constant dependability that 
has Roebling 
confidence. 

Your Roebling Field Man will gladh 
help vou choose the | 
flat 


earned a century of 


best wire —1 
ethe 
and economy in your products. John A 
Roebling’s Sons Con 
New Jersey. 


Ol shaped for utmost ENC 


Trenton 2 


pA 
i 


; A CENTURY OF CONFIDENCE 
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Century 40 horsepower, type SC motor driving an 
induced draft fan for a stack. 


Jb 


From 










Line of Electric Motors 
You Can Select 


nt supply 


Right Kind_+- match your curre characteristics 


Ri ht Type- 2 ae your Oi 
Right Protection—os-i" a 


400 horsepowe” 


© Right Size—-n 1° 


pheric hazards 


) ea wide range of kinds, types and sizes 
of Century motors makes it possible to select 
a standard motor to meet the requirements 
of all popular applications. 


They are available for both AC and DC 
current—high, normal and low torque char- 
acteristics. Types are also available for 
applications requiring varying speeds and 
reversing direction of rotation. 





Century 150 horsepower, type SC motor driving a a To protect against atmospheric hazards, 
two-stage centrifugal pump in a city water plant. Century motors are enclosed in open rated 
drip proof, splashproof, totally enclosed fan 
cooled and explosion proof frames. Many 
types are available with vertical and flange 
mountings as well as standard horizontal 
bases. 


Specify Century motors for all your electric 
power requirements. 


Popular sizes and standard ratings are generally 
available from factory and branch office stocks. 


(Gaze | CENTURY ELECTRIC CO. 
1806 Pine Street, Saint Louis 3, Missouri 
Ce Offices and Stock Points in Principal Cities 
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Two Century 75 horsepower SC high torque motors 
driving refrigeration compressors. 





CARBON ¢ GRAPHITE - MOLDED 


Euginecring News 


~ 





new! INEXPENSIVE 5 AMPERE 
SNAP SWITCHES 


These sturdy little switches meet the need for units 
having sufficient cuvent-corrying capacity for electrical 
toys, appliances and i t. SS-26 is single- 
pole, single-throw and SS-26- a is single-pole, double- 
throw. Both are rated at 3 amperes at 125 V. AC or 1 
ampere at 125 V. DC. Both are Underwriters approved. 
Designed and constructed for long, dependable service, 
they are available at low cost. Samples on request to 





FIRST AID 


FOR A LOT OF 
CONTACT TROUBLES 


Having trouble getting contacts for long 
life and low contact resistance on contin- 
ued operations where heavy arcs exist, or 
under closed conditions? Then Stackpole 
Silver-Tungsten Contacts are probably 
the answer to your problem—whether it 
applies to a circuit breaker, motor con- 
troller, transformer protective device, 
aviation relay, contactor or similar equip- 
ment that requires an extremely durable 
contact. 


TYPICAL STACKPOLE SILVER TUNGSTEN GRADES 





Electrical} Contact 
Con esistance 


SS 
Compo{ Bre g] Hardness 


nated 
































Only a few standard types are available. 
Best results are obtained by laboratory 
testing of contact mixes containing dif- 
ferent percentages of silver and graph- 
ite. These tests are made on the actual 
device under operating conditions—a 
service Stackpole gladly renders to 
makers of original electrical equipment. 
Write for details. 


quantity users. 








y, 





PUMP SHAFT 
MECHANICAL 
SEALS 


Pump or com- 
pressor seals 
molded from 
suitable mixtures 
of carbon, graph- 
ite or carbon- 
graphite offer distinct advantages, for 
many applications. In contrast to the 
ordinary “packing type’’ seal, these 
molded Stackpole mechanical units seal 
the shaft tightly and without any wearing 
surface bearing on it. This prolongs shaft 
life while assuring greater operating efh- 
ciency. In addition, Stackpole molded 
seals are unexcelled for difficult applica- 
tions where a tight seal must be main- 
tained under high pressure conditions. 
Mechanical seals can be molded to 
close tolerances and toa variety of shapes. 
As amply proved by Stackpole’s broad 
experience, they are ideal ee many dif- 
ferent shaft sealing applications. Write, 
giving details of your application for 
specific recommendation. 


Write for this CARBON SPECIALTY 
ENGINEERING DATA BOOK 


More than a catalog, Stackpole Booklet 40 contains a 
wealth of data to help you evaluate the electrical, me- 
chanical or chemical advantages of carbon, graphite or 
carbon-graphite on a long list of applications. Write for 
copy today on your company stationery. 


WELDING OR BRAZING 
CARBON ELECTRODES 


that last S to Gg 


times as long 


UNTREATED 
after 500 brazing 
Operations 


STACKPOLE “F" 
TREATED 
after 1300 similar 
operations 


Here’s where you can make a substantial 
saving, reduce machine “outage” time 
while tips are being dressed or changed, 
increase welding and brazing efficiency. 

Stackpole’s famous “F” treatment 
(which minimizes oxidation) produces 
tips that operate at temperatures above 
red heat, require dressing less than one- 
third as often, and last from 3 to 4 times 
longer than ordinary, untreated tips. On 
a typical high-temperature job where 
conventional carbons were changed 
hourly, Stackpole “F” treated carbons 
lasted all day and required dressing only 
about one-third as often. Write for sam- 
ples, stating size and shape. Mention 
company connection. 


STACKPOLE CARBON COMPANY - ST. MARYS, PA. 


“EVERYTHING IN CARBON BUT DIAMONDS” 
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This 24 inch main pivot 

journal bearing, formerly 

produced in casting form, was 

redesigned by Mahon engineers 

for Steel-Weld Fabrication. It is typ- 

ical of thousands of heavy machinery 

parts and assemblies produced by Mahon 

for manufacturers throughout the country. What- 

ever your requirements may be, regardless of size 

or weight, you will find in the Mahon organization 
an unusual source for welded steel in any form. . . 
a source with complete machining facilities, and a 
staff of design engineers and craftsmen from whom 
you may expect a smoother, finer appearing job, 
embodying every advantage of Steel-Weld Fabrication. 


V2 38... ££. 222 68 COMPANY 
DETROIT 11, MICHIGAN 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 


0. an 
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LISTEN! 


Competitors are again on the loose. They're rap- 
ping on a lot more doors. They’re at YOUR 
customers’ doors-- wanting in. But they'll not get 
in as long as your product stands up against com- 
petition—or as long as your product provides the 
satisfaction its users expect. 


Since every product is composed of many com- 
ponents, it obviously can be no better than its 
weakest member. 


In the case of refrigerators, air conditioning 
equipment, heat exchangers, for instance, tubing 
is a more important component than many 
persons realize. 


A tube originating from the fine copper ore of 
Calumet & Hecla mines, having its production 
constantly controlled, is bound to help make your 
product more dependable; and incidentally 
enhance your reputation for quality. 


\ 


Your CompetitoriKnocks! 


That tubing is Wolverine. It is dry and clean, 
a distinctive feature which gives you added 
assurance to good product performance. It is 
uniform and will bend easily. 


Wolverine also produces Wolverine Trufin,* the 
integral finned tube, recognized for its outstand- 
ing ability to withstand vibration and extreme 
temperature changes. 


Where tubular parts are required, substantial 
economies have been effected through the use 
of tubing having the ends formed to meet the 
specific needs. Such forming is done by Wolver- 
ine’s unique spun end process. 


Wolverine Tube Division has been engaged in 
the making of quality-controlled seamless, non- 
ferrous tube EXCLUSIVELY for over thirty years. 
If you make a quality product requiring tube, you 
couldn't incorporate a better tube than Wolverine. 


We invite you to discuss your tubing problems with our Customer 
Engineering Service. No obligation, of course. 


# REG. U. S. PAT. OFFICE 


WOLVERINE 


CALUMET AND HECLA 


TUBE 


CONSOLIDATED 


tw cormrrPOoRATEOD 


1415 CENTRAL AVENUE ° 


DIVISION 


COPPER COMPANY 


DETROIT 9, MICHIGAN 
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Many outstanding manufacturers of 
heavy duty presses in every field have 
standardized on Oilgear tried and proven 
“Fluid Power’’ pumps, cylinders and 
valves. 


Oilgear systems provide an adjustable 
working pressure to suit the work per- 
formed...a variable ram speed... 
automatic reduction of pump stroke and 
power input when pre-set pressure is 
reached... maximum pressure indefi- 
nitely without excessive heating or power 
loss. Low maintenance cost and high 
efficiency coupled with use of power only 
in proportion to the resistance of the 
work make their operation very econom- 
ical. Simple, semi-automatic or full auto- 
matic controls are easily applied. 


You get controlled, variable high speed 
for closing and opening press. You can 
vary the force to suit the material proc- 
essed. You save a high percentage of 
power and reduce heat and wear during 





FOR POWER 


0 do the job 


Lo do W Aight 


FOR PERFORMANCE 





Wat daved You S 


the curing time. Your Oilgear system will 
be simple, easy to install, and trouble- 
free. Investigate these and other oper- 
ating values inherent in Oilgear pumps, 
cylinders, and valves. They have proven 
successful for over a quarter century on 
tough applications. 


Write for data on typical Oilgear time, 


labor and money savings...on hot 


plate, molding, forming, straightening 
and other types of presses used through- 
outindustry. THE OILGEAR COMPANY, Standard one-way variable delivery 


> ,t D.P. Aut ti ° 
1571 W. Pierce St., Milwaukee 4, Wis. rigs ering 
loading control, direct-connected elece 


tric motor, mounted on reservoir base. 




















DO IT FOR LESS! 


ECONOMY in First Cost 
ECONOMY in Operation 
ECONOMY in Space 
ECONOMY in Long Life 


(Above) 
“BT” SERIES 


Horizontal 
Single 
Reduction 
1/5 H.P. to 
121% H.P. 


(at right) 
HELICAL GEAR 


Horizontal Single Reduction 
Ye H.P. to 2 H. P. 


Send for COMPLETE LINE CATALOG 


Pocket size. Fully illustrates the “Most Complete 
Line of Speed Reducers from Any One Source.”’ 
Gives ratios, horsepower, torque, overhung load 
capacities; valuable engineering section. Ask 


for Catalog 148. 


WINSMITH ENGINEERING SERVICE is at 
your disposal. Simply outline your prob- 


lem and our engineers will help you. 


WINFIELD H. SMITH 








For low-cost performance of 


INDUSTRIAL RUBBER 
PRODUCTS 


... use these tested 





design techniques 














} Here's a handy reference that 
| gives you a thorough analysis 
of the engineering, design, ap- 
plication, and maintenance principles you must 
take into account when working with rubber in 
industry. Whether you're an engineer—de- 
signer—shop superintendent—industrial tech- 
nicilan—no matter what your link with the 


rubber fleld . . . you'll find this concise 
treatment of the physical and chemical proper- 
ties of 


rubber compounds a handy and practical 
guide. 


JUST PUBLISHED! 


ENGINEERING 
WITH RUBBER 


Edited by Walter E. Burton 


In collaboration with engineers and research men 
of the B. F. Goodrich Company 


461 pages, 445 illustrations, $6.50 


HIS reference book gives you the 

practical engineering, application, 
maintenance and design principles of 
of molded, extruded and lathe-cut rub- 
ber, hose, gaskets, belting, and scores 
of other rubber parts used by industry. 
It illustrates uses for American-made 
rubbers, crude and reclaimed rubbers 
and rubber-like materials ... presents a 
complete picture of the physical and 
chemical properties of rubber com- 
pounds, the typical dimensions and 
structural details of industrial rubber 
products. 

It shows you how to reduce vibrations 
with rubber mountings—how to deter- 
mine when extruded rubber parts can 
be used—how to use packing and sheet 
rubber, etc. Its tremendous store of 
useful information is ready to help you 
find the right answers, the first time, 
to your specialized design and construc- 
tion problems. 


Stage-by-stage procedures show you how: 


@to select and use 


® to design and install 
rubber adhesives 


conveyor belt sys- 
' tems 
® latex parts can im- 
® to work and use hard 
Prove product design calihar 


®@to specify correct 


types of rubber hose 
for best service 


® to engineer and in- 
stall V-belt drives 


@to select rubber 
linings to withstand 
chemical action 


® lathe-cut rubber can 
reduce costs 


SEEITTODAYS’ FREE 


McGraw-Hill Book Co., Inc.,330 W. 42 St., NYC 18 


Send me Burton's ENGINEERING WITH RUB- 
BER for 10 days’ examination on approval. In 10 
days I will remit $6.50, plus few cents for delivery, 
or return the boo! (We pay for delivery if you 
remit with this coupon: same return privilege.) 














Name ......- 
CORPORATION SEATTLE: 
on Se essbawdan Zone SR ccas 
GI ccccccccsccccccescnccccccscsoccceseces 
111 EATON STREET Pashia FPE 12-49 
SPRINGVILLE ... Erie County .. . NEW YORK 
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GOoOoD HAN D 


RIGH iI 


Meet the Only 


NEW Air 
Compressor 


ALT: Since the War 


| 


WORTHINGTON 


Se 


SF, ew 
WORTHINGTON PUMP AND MACHINERY CORPORATION 
PUMP AND COMPRESSOR MERCHANDISING DIVISION 
HARRISON, NEW JERSEY 





AAASAANANNS 


The Good Right Hand of Tudustry LA 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
PUMPS: centrifugal, power, rotary, steam 
AIR COMPRESSORS: water-cooled, air-cooled 
1949 
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Oo F INDUSTRY 


It’s the Worthington Balanced Angle—the 
really modern-looking vertical air com- 
pressor that is as up-to-date inside as out! 
See how this machine has been redesigned 
from the bottom up to give you everything 
we know you want in an air compressor— 






Improved Appearance. The clean sweep of 
the base, the even balance of the cylinders, 
the compact arrangement of intercooler and 
clean sturdy feet make it a credit to your 
equipment. 

Smoother Performance. The V-type cylinder 
arrangement gives better running balance 
and faster cooling. 


Higher Efficiency. The isolated cylinders 
have 35% more heat radiating surface than 
in-line type; the aluminum heads release 
heat faster than cast-iron; and the high- 
speed fan throws 6 times as much air across 
the cylinders. 


Less Maintenance. The valves are exclusive 
Worthington Feather* Valves; lubrication 
is controlled; bearings are famous Timken 
roller bearings, including oversize main 
bearings. 

Longer Life. The pistons in each stage, 
though different in size, weigh alike, reduc- 
ing vibration; crankshaft is drop-forged 
steel with integral counterweights; bearing 
pressures and piston speed are low. 


The Worthington line of Vertical Air Com- 
pressors includes single and two-stage mod- 
els, base or tank-mounted, % to 15 hp. 


*Reg. U. 8. Pat. Of. 


MAIL COUPON FOR FREE BULLETIN 
{See SS SSS SSeS Se 


Worthington Pump and Machinery Corp 
Pump and Compressor Merchandising Div 
Dept. PCP 96 A 
Harrison, N. J. 


Send bulletin on Worthington Vertical Air 
Compressor. 


Name...... 


Company. . 


Address 
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To maintain a tight fit between bearing and shaft, you need 
an S&F SUA unit pillow block. 

It's completely assembled, lubricated and ready for immediate 
use. Available in “free” and ‘‘held” types... and in shaft 
sizes from 1 7/16" to 2 7/16” 

Its SEF -exclusive Align-O-Seals prevent lubricant leakage 
and dirt intrusion. No exposed bearing . . . no lock screws to 
raise troublesome burrs on the shaft . . . for the nut is locked to 
the sleeve. Even though the shaft vibrates, the concentric grip 
will not loosen. 

Designated as type SUA with ball bearings—and type SUAR 
with spherical roller bearings. 


TAPERED INNER RING 
TAPERED SPLIT SLEEVE 
REMOVAL NUT 


THE GREENVILLE STEEL 
AND FOUNDRY COM- 
PANY of Greenville, S. C., 
specified SxP SUA units 7 
and built a “‘tight fit between ‘ 
bearings and shafts’ into this ! 
DuPont Steamer for piece 
goods drying. 

64 see SUA 107 unit 
pillow blocks help maintain 
long-range dependability on 
this unit which operates at 150 
yards per minute maximum. 
Our engineers can show you 
why the SaRP SUA unit 
pillow block belongs in your 
specifications. Write today. 


6000 


INDUSTRIES IN 


C.. PHILADELPHIA 


32, PA. 


The SKF SUA unit pillow block 












TIGHT FIT results when the tightening nut 
pushes the tapered inner ring over the tapered 
split sleeve. 


CONCENTRIC GRIP is firm and positive—as 
the split sleeve contracts and wraps around the 
shaft. Removal is accomplished by reversing 
the process—with tightening nut loosened, 
removal nut pushes inner ring off the sleeve. 
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TWO BLIND RIVETS 


DIAMETERS: Ye", 4", %s” and 4". 
\ : STANDARD HEAD TYPES: Brazier and 
| 100° countersunk. Other head types 
on request. 


t < / 
Ua MATERIALS: Mento aa and st 
i“ oh e PT cadmium-plated mild steel. Ya Z 4 Pp 


(Pull-Through Type) (Self-Plugging Type) 


4 


THESE NEW FEATURES Will Save You Time and Money: 


LOW COST: These Huck Blind Rivets are lower in price than any similar blind rivets. They're also 
faster and easier to drive, giving extra savings in time and labor. 


EXTRA-WIDE GRIP RANGE: Huck PT Blind Rivets have no minimum grip limitations. Huck 9SP 
Blind Rivets have more than-twice the grip range of all other self-plugging blind rivets. This simplifies 
both driving and inventory. 


POSITIVE SHANK EXPANSION: Provides ample hole-filling to meet all normal requirements. 


NON-SPLITTING HEAD: Special engineering features prevent splitting of the sleeve during blind 
head formation. 


EASE OF INSTALLATION: Huck PT and 9SP Blind Rivets are unusually easy to install, for these reasons: 


(a) Use of pull grooves on the pin tail greatly simplifies driving. Rivet is inserted in gun or hole with 
equal ease. Once inserted in the gun, the rivet cannot wobble, fall out, or move to cause improper 
engagement in the gun. This is particularly helpful in hard-to-reach and overhead applications. 


(b) Pulling section will not break off prematurely, insuring a properly-driven rivet. The pin tail can’t 
become jammed in the gun after the rivet is driven. 


(c) Rivets are driven by single operator, from one side 
only, with manual or pneumatic pull gun. Adaptors Available in steel and aluminum; 


: : : - combines the advantages of bolts 
permit using other types of pneumatic pull guns. sal edinin anesiamales naan. 


: : : : Pulls the work tightly together— 

(d) Pull gun requires no adjustment for different grip iis tien lp ethane gueeinedh-<teey 
lengths. tens permanently—and has high 
strength. Rapidly driven by single 

operator. Full details on request. 


WRITE FOR ENGINEERING DATA 


4 
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FAMOUS FRIED HANDLING EQUIPMENT 


STRIPVEYOR ¢ LIFTVEYOR © STRIPSTACKER 


DEPENDS ON 
OHIO 


GEAR 


MOTORIZED 
REDUCERS 





In these Fried sheet and strip handling units, large 
volume shear operators find these definite, cost-cut- 
ting advantages; (1) faster, more accurate shearing 
by eliminating pile-ups back of the shear; (2) reduc- 
tion of labor fatigue; (3) a high safety factor. 


’Of prime importance in these conveyors and stack- 
ers is the drive mechanism. It must be smooth, de- 
pendable, synchronized to the operating speed of the 
shears. It must be sturdy and long-lived. It must 
operate efficiently with a minimum of attention. 


In Ohio Gear Motorized Reducers, Fried engineers 
found the required factors. Ohio Gear Motorized 
Reducers are sturdy and efficient. The balance be- 
tween motor and reducer capacity is carefully main- 
tained. They are long-lived. They require a minimum 
of attention. And, because they are stock reducers, in- 
stead of ‘“‘specials’’, they afford substantial savings in 
production costs. 


Get the full facts on Ohio Stock Gears and Reduc- 
ers for your own production needs. Get in touch with 
our nearest distributor or write us today. 


ESTABLISHED 1915 
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DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 
Hardware & Supply Co. 
*Baltimore, Md 
L. A. Benson Co., Inc. 
Buffalo, N. Y. 
F. E. Allen 
*Buffalo, N. Y. 
S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
Dayton, Ohio 
E. C. Hawk 
*Detroit 6, Michigan 
Eynon-Dakin Co 
Detroit 26, Mich 
George P. Coulter 
*Erie, Pa. 
Crossley Co. 
*Findlay, Ohio 
Bearing & Transmission Co 
*Grand Rapids, Mich 
F. Raniville Co 
*Hagerstown, Md 
Hagerstown Equipment Co. 
Indianapolis, Indiana 
A. R. Young 
*Kansas City, North, Mo 
Sesco Engineering & Supply 
Corp. 
*Los Angeles, Calif 
J. W. Minder Chain & 
Gear Co. 
Louisville 2, Ky. 
Alfred Halliday 
*Memphis 2, Tenn 
Memphis Bearing & 
Supply Co. 
*Miami 9, Fla 
General Equipment & 
Supply, Inc. 


*Minneapolis, Minn. 
Industrial Supply Co 
*Muskegon, Mich 
Lake Shore Machinery & 
Supply Co 
*New Orleans 12, La 
J. Tricon Co 
*New Orleans 9, La 
Woodward Wight & Co 
*New York 12, N. Y 
Atlantic Gear Works 
*New York 13, N. Y 
Patron Transmission Co., Inc. 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia 6, Pa 
Robert L. Latimer Co. 
*Philadelphia 6, Pa 
Rothman Belting & 
Equipment Co 
*Pittsburgh, Pa 
Standard Machinists 
Supply Co 
*Portland, Oregon 
J. W. Minder Chain & 
Gear Co 
*Rochester 4, N. Y 
H. M. Cross and Sons 
*San Francisco, Calif 
The Adam Hill Co 
*St. Louis, Mo 
The Essmueller Co 
*Syracuse, N. Y. 
U. and S., Inc. 
*Toledo, Ohio 
The Bearing & Trans 
mission Co 
IN CANADA 
*Montreal, Quebec, Canada 
John Braidwood & Sons, Ltd 
*Stocks Carried 


THE OHIO GEAR COMPANY 


1325 EAST 179th STREET e CLEVELAND 10, OHIO 
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ERE IS A PART previously made by conventional methods 


cutting, milling, Mdjng. broaching and reaming. 


Made in powder metal, 75% way ings in production costs were realized, 
including all items of overhead, sucTh as supervision, burden, depreciation, 


Inaintenance, floor spac ec and power. ge 


The tolerance of the hole (formed i 
simultaneously with the body of the 
part) is + .0005. and the hardness is 
Rockwell C 50. 

Parts made from powder metal can 
be designed for such properties as high 
tensile strength, hardness, ductility, 
corrosion resistance, self-lubrication. 
controlled porosity, or a combination 


of several such factors. 


Stokes offers a complete 
advisory service on this 
profitable production 
method, including 
study of suitability of 
the part for powder 
metal production, de- 
} sign, powder selection, 
press selection and sin- | STOKES MACHINE CO., 
tering. Send your parts 5900 TABOR RD. ) 


or blueprints for free PHILA. 20, PA. IFS} 
i J 


analysis and report. 





Stokes makes Vacuum and Special Processing Equipment, High Vacunm Pumps 
and Gages, Pharmaceutical Equipment, Industrial Tablettng and Powder 
Metal Presses, Plastics Molding Presses. Water Stills and Special Machinery. 


} STORES 


Propuct E-NGINEERING — DEcEMBER, 1949 


= 





GEARED POWER for multiplied Torque 


THE GEARED MOTOR WITH 
PYRAMIDAL STABILITY 
WITH ENCLOSED GEARS 
DESIGNED FOR ANY SPEED 


PRECISE LUBRICATION 


Gear-dip lubrication 
prevents excess 
churning of oil. 
Supplies proper 


amount of lubrication. 


Keeps oil cool 


SOLID SHANK PINION 


King-size shank with 
integral teeth gives 


pinion extra strength. 


Prevents rapid wear 
Avoids distortion. 


EASIEST INSPECTION 


End bells can be 
removed for quick 
inspection of gears, 
bearings and oil 
reservoir without 
disturbing bearings. 
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10 TO 10,000 RPM—'% TO 30 HP 
Built-in gearing, protected from dust, dirt and drip- 
pings, is mounted within a pyramidal structure in the 
U. S. Syncrogear motor. Gears forever remain in 
proper alignment. The sealed oil reservoir provides 
perfect lubrication to all gears. Every casting is nor- 
malized, preventing inaccuracies of bearing set- 
tings. The motor windings are asbestos protected, 
to guard against carbonization. The centricast 
rotor is indestructible. Complete harmony in 
design insures strength without stress, extreme 
compactness and continuous quiet operation 
without over-heating. 


GET THIS INTERESTING BULLETIN ABOUT SYNCROGEAR ~ FREE 


U.S. ELECTRICAL MOTORS Inc. 


PACIFIC PLANT: Los Angeles 54, California ¢ ATLANTIC PLANT: Milford, Connecticut 

Atlanta 3, Ga.; Bakersfield, Calif.; Beston 16, Mass.; Chicago 8, IIl.; Cincinnati 16, Ohio; 

Cleveland 14, Ohio; Dallas 9, Texas; Detroit 2, Mich.; Fresno 1, Calif. ; Houston 4, Texas; 

Indianapolis 4, Ind.; Milwaukee 2, Wisc.; Minneapolis 2, Minn.; New ‘York City 6, N. Y.; 

Philadelphia 2, Pa.; Pittsburgh 2, Pa.; San Francisco 7, Calif.; Seattle 4, Washington 
Soles and Service Offices In All Principal Cities 
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By working with his steel foundry engineer, the 
manufacturer of this pipe line cradle — for laying 
30-inch diameter pipe — gained in the following 
ways when he converted from welded wheels to 
cast steel wheels: 

@ Weight per wheel reduced from 140 to 85 Ibs. 
@ Bearing surface on rims increased 50%. 

@ Length of axles and -housings reduced 4 inches. 
@ Appearance improved. 

@ Dependability assured. 


Conversion of some of your highly stressed parts 
to steel castings may result in equal if not greater 
benefits than those given here. 


Also in new and redesigned parts, your steel 
foundry engineer may be able to suggest v 

cut costs and weight and obtain other substantial 
benefits...if you call him in for a discussion while 
your product is still on the drawing board. 


This service is offered without cost or obligation. 
It makes available through your foundry engineer 
the full results of the development and research 
program carried on by Steel Founders’ Society 
of America. 


*Cost reduced to less than delivered price of mate- 
rials needed to make a fabricated wheel; savings 
more than cost of fabrication, preliminary ma- 
chining, and cost and maintenance of jigs, fixtures, 
and templates. 


STEEL FOUNDERS’ SOCIETY OF AMERICA. 
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past presents, 


In every package that bears the Holo-Krome 
label there is more than just a fine product. 
There is, for example, the dependability that 
comes with the Socket Screws that are guar- 
anteed to give unfailing performance. You 
get many other presents, too, not just once 
a year, but every time you specify a Holo- 
Krome product. H-K Socket Screws are 
Completely Cold Forged for strength and 





and future... 


stamina. They are made from Hetraspan 
steel, a special analysis heat treated alloy 
steel rigidly held to H-K specifications. More- 
that 
Holo-Krome’s search and research for ways 


over, every benefit is discovered in 
to improve our products is immediately 
passed along to you. You have our assur- 
ance that we will continue to make the finest 


screws .. . better. 


HOLO-KROME 


Sacked Screw Fuoducid 


sBAnr, 


ne 


x» 
nee 


% oon™ 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 


PropuctT ENGINEERING - 








DEcEMBER, 1949 





(1) WIBE MARKKERS-—Western Litho- 
graph Co., 600 Ek. Second St., Los Angeles 
4, Calif. Bulletin, 12 pp. Describes the 
i}-Z Code wire marker, which is a num 
bered adhesive tape for the identification 
f electrical wiring. Sample of tape is 
enclosed. 


(2) RBELAYS—W ang Leonard Electric Co., 
Mount Vernon, N. Y¥. Catalog 1)-20A, 12 
pp Describes and ekintae weven standard 
types of magnetic relays. Gives all tech- 
nical data on relay ratings, dimensions, 
coll specifications and applications. 
relays listed are iminediately available 


(3) KUST PREVENTIVES—E. F. Hough- 
ton & Co. 303 W. — Ave., Phila- 
delphia, Pa. Bulletin pp. Lists and 
describes uses for - “Rust Veto" 
products. A chart outlines the physical 
properties of each product and gives such 
information as thickness and type of filn 
tmount of coverage tained in use, and 
eter such data 





(4) er BEARINGS —Marlin-Rockwell 
Corp., Jamestown, N. Y. Describes a 
M-R-C “ayethes Seal” bearing, which | 

standard-dimension ball bearing arinhy a 
emovable synthetic rubber seal for keep 
ng out dirt, grit and mofsture. A full 
page chart gives all dimewsions and sizes 





(5) HE ATING UNITS— Edwin 1. Wie 
sand Co., 7535 Thomas Bivd., Pittsburgh 

Pa. Catalog 59, 560 pp. Describes a 
arge variety of Chromalox heating units 

strips, rings, tubulare, and Semging ts 
with wide variations in wat tage, tage, 
and sheath material. Specificat tone, selec 
tion, and application dat 4a are given. There 
~ also a section on comple te assembled 
heater units 


(6) INDUSTKIAL THERKMOMETEBS -—- 
The Precision Thermometer and Instru- 
ment Co., 1545 Brandywine St., Philadel- 
phia 30, Pa. Bulletin E, 16 pp. Features 
liquid-in-glass industrial thermometers 
Illustrations show all basic models, sizes 
forms, and attachments with simplified 
application data to aid in selection 


GEAK ASSEMBLIES Lufkin 
Foundry & Machine Co., Lufkin, Texas 
talog G-1, 50 pp. Pictures, drawings, 
*harts, and tables give complete informa- 
tlon about speed reducers and other gear 
issemblies produced by the company 
Mans photos show the various depart- 

its of the factory, and show speed 
redi cers under construction 


(8) SCALE MODELS Raymond A. 
Ivster Associates, 39 E. Prorpect Ave., 
Mount Vernon, N. * Brochure, 8 pp. 
Pictures and text show uses of scale 
nodels of new products. Company makes 
these models on contract. 











(9) PYROMETER INDICATORS - 
Thermo Electric Co., Fair Lawn, N. J 
Hulletin, 4 pp scribes the model 10252 
pyrometer, Which has a multiple point, 
quick-coupling feature which ahowe the 
rapid connection of from one to six ther- 
couples. 


(10) HYDKAULIOC CYLINDER ABSB- 
er we IE La —Hydraulic Equipment Co., 

22nd St, Cleveland 17, Ohio 
Bulletin, i pp. Dimension: 4 drawings and 
tabulated data give complete specifications 
of both single and double acting oll hy- 
draulie cylinders. Cylinders operate at 
1,000 psi. Five types of cylinders are 
shown, 


(11) ELECTRIC CABLE SELECTION 
General Electric Co,, Bridgeport 2, Conn 
Bulletin 19-269, 12 pp als with the 
method of determining the correct size 
of asbestos-varnished cambric — cables, 
types AVA, AVB, and AV to be used 
for various applications. ypical prob- 
ferns are worked out In detail. 









(12) POWER METALLURGY A meri- 
ean Sintered Alloys, Inc., Inc., 968 Farm- 
ington Ave., West Hartford, Conn. Bulle- 
tin 149, 4 pp. Explains the power metal- 
lurgy process and gives case examples of 
products improved by the use of the 
process, 


(13) PLASTICIZERS — Tennessee LEast- 
man Corp., Kings Port, Tenn. Bulletin, 
12 pp. Gives specifications, and chemical 


NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep Your Library Up-to-Date 

































ind physical properties of all plasticizers lictures show a line of machines that cu 

ni ade by t ‘company. Of special interest ert de to ac power. Complete engine erin 1 
he pla * and protective coating in specifications, as well as detail photes, 

justrles ji the new low-color divetye show construction and uses of each ma 





phthalate. It is now available in both a chine 
plastic and electrical grade. 

(17) ALUMINUM STRUCTURAL DE- 
(14) HELICAL GEAK DRIVES—Foote SIGN—Reynolds Metals Co., Inc., Louls 
Bros. Gear and Machine Corp., 4545 8. ville 1, Ky Handbook, 116 pp. Data 
Western Blvd., Chicago 9, IIL. Bulletin presented fn this booklet should enable tie 


MPA, 16 pp. Gives ratio information, engineer famillar with mechanics of ma 
iorsepower rating tables, a selection pro- terials to design an original structure of 
edure, load capacities, assembly dia- aluminum, or to convert an existing de 
crams, and other pertine nt data on single, sign from some other material to alum! 
double and triple reduction unite. num. Gives data on properties of various 

alloys, design considerations, fabricating 
(16) TELEMETERING SYSTEMS—Gen- Considerations, and a great many tabies 

ral Electric Co., Schenectady 5, N. Y. 


ull tin GEA 5233, 20 pp. Describes the (18) AIR CYLINDERS — The Tomkir 
hewest General Electric telemetering Johnson Co., Jackson, Mich. Catalog, 96 
equipment for electric power distribution pp. Presents a complete line of air cy! 











and industrial applications Include inders in both cushioned, and non-cush- 
<aniple wiring diagrams of typical tele- oned styles Also discusses air cylinder 
rie te ring installations and gives specifica- econoiny, maintenance, sa egg s, and 
tions fer the frequency type, torque- other related subjects. Line aw ings 

a type, and photoelectric-type tele with complete dimensions fully Illustrate 





these alr eylinders. 


(16) ROTARY ELECTRIC CONVERT- (19) AUTOTRANSFORMERS General 
¥RA—Janette Mfg. Co., 556 W. Monroe Radio Co., 275 Massachusetts Ave., Cam- 
St., Chicago, Ill.” Bulletin 13-29, 8 pp bridge 39, Mass Bulletin, 4 pp. Pictures 





































HOW TO ORDER — Two post cards ore printed here. On each is room for you 
to request four pieces of literature. If you are requesting four pieces or less, pleose 
use only the bottom card. For five to eight pieces use both cards. 








r _— —_— -— — —_— —_ -_— -_ _— — — —_— —_——_—_— —_— — _— -_ _— — -—_ 
Write in circle number of item Write in circle number of item 
{ describing one catalog wanted describing one catolog wanted 
I Nome....... mek saeanaes ig ansissiliaase Name 
l ccc sccaesitenbccnesbanlcsscseailasicsauasealieat . Company 
| Address ; aunniaiaaipieas Address 
Title _ ; Title... * 
I PRODUCT ENGINEERING. New York 12-49 PRODUCT ENGINEERING, New York. 12-49 
7 Not Good after Feb. 1, 1950 Not Good after Feb. 1, 1950 
| Write in circle number of item Write in circle number of item 
describing one catalog wonted describing one catalog wanted 
Nome ‘ , , Nome 
Company ‘ Compony ; oe 
I Address Address 
I Title ; .. Title 
PRODUCT ENGINEERING, New York 12-49 PRODUCT ENGINEERING, New York 12-49 
l Not Good after Feb. 1, 1950 Not Good after Feb. 1, 1950 
oe ee ae ae a a ee eae a ea ee ee 


reo — 4 


| PLACE | 
] 3estame | 


] HERE | 


ae om 









PRODUCT ENGINEERING 
330 West 42nd St. 


| 
| 
| 
1 
| 
| 
{ 
I 
| New York 18, N.Y. 
| 

1 


show a line of “Variac” continuously-ad- 
justable autotransformers. They 
stepless contro] of voltage from zero, and 
reent more 
pecifications 


in addition supply up to 17 
voltage than line supply. 
price list also given. 


20) FORGINGS AND — ioe 


cuenmete line of automatic 
give nett perats on controls. Includes = room 
thermostats, space thermometers, relays 
and pressure and hydraulic-action tem- 
perature controls. Also Usts several con 
trols for special appiications 


256) VARIABLE SPEED UNIT—Reeves 


ingham-Herbrand Corp., Post St ‘ulley Co., Columbus, Inc. Bulletin VN- 
Toledo, Ohio. Brochure, 24 pp This 1912, 8 pp. Shows the improved design of 
booklet describes the company’s available the “Vari-Speed Jr.” unit for light hp re- 


facilities for ng, etc. Pictures ai moeeaene: 
ctures show equip- 
he company does 


milling, forging, etc. 
ment and processes. 





quirements. Unit delivers infinitely varia- 
ble speed with ratios from 1% to 2%:1, 
and is made in 6 sizes for use with motors 


contract work for Seer manufacturers. up to 1% hp. 
(21) SAFETY SWITCHES AND PANEL - (26) FLEXIBLE COUPLING CABING 
BOARDS—Metropolitan Electric . Co., Iiamond Chain Co., Inc., Indianapolis 7. 
2250 Steinway St., Long Island City 5, Inc. Bulletin 19, 8 pp. Introduces a shat 
N. Y. Bulletin, 4 pp. Features the “Lo- weight, revolving cas ng for a flexible « 
Ohm” safety switch, an extremely com- ‘oupling. Made of aluminum, the casinre~ 
pact, quick make and break switch. l’hotos are split axially to permit Installatior 
show construction details. removal in tight spots. 
(22) AIR CYLINDERS-—-The Bellows Co., (27) INORGANIC PLASTIC MOLDINGS 
2 W. Market St., Akron, Ohio. Bulletiy —Rosetone Corp., 105 S. Earl Ave., Lafay- 
pd- 120, 12 pp. Describes both rotating ette, Inc. Bulletin 190, 6 pp. Discusses a 


and non-rotating air cylinders, and gives 
complete aimed rawings and speci- 
fications. Also gives data on air cylinder 


mounts. 


lastic molding to be used for electric 
nsulators, panels, switch bases, and mis- 
cellaneous applications. Complete physica 
properties are given 


(23) COLLOIDAL GRAPHITE—Acheson (28) PLUG VALVES-—-The Duriron Co 
Colloids Corp., Dept PRE, Port Huron, Ine. , Dayton 1, Ohio. Bulletin 6537 and 
Mich. Bulletin 424, 4 pp. Discusses lubri- $s, 4 pp. Pictures and specifications are 
cation propiems at temperatures above given for corrosion resisting plug valves 
100 de Gives advantages of “dag” made in sizes from 4%, to 6 in. Valves are 
colloidal graphite for lubrication at these made In several corrosion resisting alloys 


high temperatures 


and have a Teflon seal 


(24) REFRIGERATION CONTROLS - (29) DISC W HEELS—HElectric Wheel C« 


White-Rodgers Electric Co., St. 


Louls 6 ouines Ill. Catalog 42, 34 pp. Shows a 
Mo. Catalog, 12 pp. Describes the com- 


complete line of dise wheels for industrial 
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and agricultural use. A photo, line draw 
ing and detail drawing illustrates each 

heel Drawings the hub, brake, and 
pladie are ‘ e 


(80) CAVITATION 
Allis-Chalmers Mf, 
Milwaukee, Wi 


fF BEVEN TION 
, 1002 5. Tuth Bt., 
ralice! n 02B7226, 12 pp 





Discusses the } revention and reduction of 
cavitation and pittin in hydraulic tur- 
bines. Applicable basic formulas are elab- 
vrated on and the relative merits of avoid 
ng or minimizing its effects are presented 


(31) HIGH SPEED STEEL—Universal- 
Cyclops Steel Corp., Dept PE, Bridge- 
ville, Pa Presents “Unicut’” a new gen- 

al purpose high speed steel, which is an 
intermedi! ate molydenum-tungsten steel 

with high carbon and high vanadium 
Chemical analysis, heat treatments, and 
t lening and tempering curve, and ap 
plications are given 














(32) FLEXIBLE HOSE ASSEMBLIES 
me me Corp., Belleville 9, N. J. Bulle 
tin pp. Dese ribes flexible hose assem)lie 
for ph he, equipment, and gives typical 
applications, such as, hydraulic, refrig 
ant, lubrication and chemical lines. The 
nee is solvent proof, made of synthetic 
rubber. 





(33) OPTICAL INSPECTION INS1 
MENTS—Buhl Optical Co., Desk 
1009 Beech Ave., Pittsburgh 12, Pa. Data 
sheets, 4 pp. Pictures show the uses of 
twu pocket microscopes and a desk magni- 
flier. One of the two pocket microscopes 
has a power of 40-60, and the other a 
power of 20. Specificatio: is, prices and op- 
rating information are given. 





($4) CORROSION KESISTANT PAINTS 
-Lead Industries Association, 420 Lex- 
ington Ave., New York 17, N. Y. Bulletin 
4, 12 pp. Gives complete detailed formu- 
lations of high performance synthetic 
vehicles paints, especially those intended 
for exposure to marine conditions. Paints 
are for the protection of iron and steel. 


(36) AIR CONTROL VALVES—Valvair 
Corp., 454 Morgan Ave., Akron 11, Ohio 
Folder-A, 4 pp. Pictures, cross sections, 
and specifications are given for 12 types 
of air control valves. Types include knob, 
lever, cam, clevis, fvot, treadle, and dia- 
phragm operated valves, as well as other 
standard types. They are available in ' 
through 1 in. sizes, and may be used with 
air, water, or oil pressures up to 150 psi 


(36) LIGHT METAL CASTING—Howard 
Foundry Co., 4900 Bloomingdale Ave 
Chicago 39, ii. Booklet, 72 pp. Outlines 
the company facilities for light metal cast- 
ing. One section discusses the introduc- 
tion of zirconium and rate earth as mag- 
nesium alloying elements. The book also 
sontains helpful information on the casting 
of aluminum, magnesium, brass, bronze, 
ind semi-steel, as well as tables showing 
mechanical properties and chemical analy- 
sis of these meta 


(37) NON-FERROUS Sa ~ River 
side Metal Co., Riverside, N. J. Handbuook 
44 pp. This handbook is an aid to th: 
selection and ordering of non-ferrous al 

ys Complete information is given or 
all alloys handled by the company. A 
pecial section deals with the heat treat- 
ment of beryllium copper. There are man) 
tables showing data on temper, tolerances, 
weights, gaging, and related information 


(38) WIKRE ROPE—Macwhyte Co., Ke- 
nasha, Wis. Bulletin 49-30, 4 pp. Typical 
uses and specifications are given for 133 
Stainless Steel and Monel Metal wire 
ropes. Weights, breaking strengths, sizes, 
ind ordering information are given. 


(39) ALLOY STEEL—Jones & Laughlin 
Steel Corp., Pittsburgh 30, Pa. Brochure 
36 pp Describes * ‘Galloy”, a new specia! 
alloy steel which is capable of being heat 
treated to withstand abrasion and impact 
Includes complete technical data, with 
tables on chemical composition, grain size 
and various physical properties. 


(40) STRIP AND SPRING STEELS — 
Precision Stee] Warehouse, Inc., 4409-26 
W. Kinzie St., Chicago 24, Ill Catalog 
50, 98 pp. Gives ordering Information an 
specifications of strip steel, spring steel, 
stainless strip and wire, tempered spring 
steel, brass and bronze etrip, and tool room 
specialties. Also has a glossary of trade 
terms and a weight table. 


(41) HYDRAULIC TORQUE CONVERT- 
Efs—Schnelder Mfg. Corp., 315 N. Frank- 
lin St., Muncie, Ind. Bulletin, 4 pp. Dia- 
grams show tInetallation data and genera! 
*haracteristics and rformance curves of 
torque converters. They are available in 
5 to 6,000 hp. sizes. 
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SEND FOR THIS FREE BOOK! 


Shakeproof Thread-Cutting Screws actually cut their own 
snug mating threads in practically any material ... costly 
separate tapping operations are completely eliminated ! 
The exclusive Shakeproof thread-cutting slot in each 
screw forms a sharp, serrated cutting edge . . . assuring 
true tapping action as the screw is driven. Special heat 
treatment makes Shakeproof Thread-Cutting Screws 
stronger too... nearly twice as strong as ordinary ma- 
chine screws! And, because each screw fits tightly in 
its self-cut, perfectly mated thread, maximum resistance 
to vibration loosening is assured! 
| All these advantages will make your assembly process 
{ simpler and more efficient .. . see how in the new Shake- 
proof Thread-Cutting Screw book. You can check the 
A typical applications shown against your own .. . and 
there’s convenient technical data too! Write for your free 
copy today ! 
f SHAKEPROOF Inc., Division of Illinois Tool Works, 2501 
North Keeler Avenue, Chicago 39, Illinois. In Canada: 
Canada Illinois Tools, Ltd., Toronto, Ontario. 
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THREAD-CUTTING SCREWS 
















Type 1 Shakeproof Thread-Cutting Screw 
— ideal for a wide range of steels, 
stainless steels and the harder alloys 


Type 23 Shakeproof Thread-Cutting Screw 
— assures efficient thread-cutting action 
in the softer metals and die castings 
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Thread-Cutting Screws 



















Type 25 Shakeproof Thread-Cutting Screw 
- provides maximum resistance to strip- 
ping and decreases internal stresses 
in plastic applications 









FASTENING HEADQUARTERS 


TRADE MARK 








Recent Developments in 


PLASTICS 


AND 


RUBBER 


New materials and their char- 





acteristics, processes and tech- 


niques, and applications 


Use of S.S.White flexi- 
ble shafts as spindles 
give this drill press the 
versatility to handle a 
wide range of hole 
combinations and to 
change from one com- This valuable reference for 


developed since the war are 


Fa Salant ste eae! AP YE. Po 


reviewed in a 32-page report 
which appeared in the April 
1947 issue of Product Engineer- 


ing. 


bination to another in a design engineers summarizes 
jiffy. working data on 


Courtesy of General Gas Light Co 


Kalamazoo, Mich Polytetrafluoroethylene 
Modified Styrenes 
Polyethylene 
































Vinyl Plastics 


; Plastics-Synthetic Rubber 
This example shows clearly how S.S.White flexi- Combinations 


ble shafts simplify design. Where you have to Synthetic Rubber 


take power from a single source and deliver it Nylon 


to different points within a given area, there's Silicones 

no simpler way to do it than with a single self- Cellulosic Plastics 
contained mechanical element—an S.S.White Thermoplastic Laminates 
flexible shaft. It gives you versatility with a Honeycomb-Sandwich 


minimum of parts—which means lower costs. Structures 


Protective Coatings 
WRITE FOR THE FLEXIBLE SHAFT HANDBOOK 
Reprints in pamphlet form 
In its 260 pages are many more ex available at 25¢ each from 
amples and full facts and engineering 
data about flexible shafts and how to 
select and apply them. Copy sent free 
if you write for it on your business 


es PRODUCT 
ety INDUSTRIAL --= | ENGINEERING 


Readers’ Service Department 





FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


One ol Americas ANAA Tudustrial Enterprises 


330 West 42nd St. New York 18, 
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RELIANCE 


ves NOW... 


NEW V*S DRIVES 


(34-2 hp.) 


for Thousands of Additional Applications 


FROM A-C. | POWER LINE 


CONTROL 
STATION 


Wha rice 
uorybody can afford / 


Adjustable Speeds from A-c. Power 
for GREATER PRODUCTION at LOWER COST! 


The new V«S Drives are 


now avatlable in Y%, 1, 1% 

and 2 hp. sizes. Compact 
control unit is approxt- 

mately 11" square, 30° 
high—weighs under 75 
pounds. 


Here is a simple, space-saving, low-cost A//-electric Adjust- 
able-speed Drive. This V*S Drive utilizes the same funda- 
mental principles employed in the design of a// Reliance 
V*S Drives for over 11 years. 


UNLIMITED SPEED CHANGES. Provides an unlimited selection of 


speeds over a wide range—electrically. 
CONTROL 

UNIT JOGGING AND CREEPING SPEEDS. Selector switch provides for 
slow, jogging speed. Creeping speeds available through speed 
adjustor. 
REMOTE CONTROL. Push a button and twist a knob—at the 
machine or at any remote location—for smstant action. 
QUICK, SMOOTH STARTING AND STOPPING. Offers fully controlled 
starting and stopping. Dynamic braking is available. 
SPACE-SAVING. Compact, adjustable-speed drive motor con- 
nected to the driven machine saves valuable production space. 


ADJUSTABLE-SPEED DRIVE MOTOR 


SIMPLIFIED DESIGN.Simplest design ever achieved in a packaged, 
all-electric adjustable-speed drive operating from A-c. circuits. 


ADAPTABLE-The new V*S Drive can be easily applied to existing 
machines or built into machines as original equipment. 


Machine builder or machine user, it will pay you to have all the 
facts on this important extension of the V*S line. Write today 
for Bulletin D-2101. 


The Original Packaged All-Electric, 
Adjustable-Speed Drive for A-c. Circuits 


R ELIANCE tnxcinccrine co. ° 
“Motor-Drive is More Than Power” °* 1080 Ivanhoe Road, Cleveland 10, Obie 
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Sales Representatives in Principal Cities 
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with STEEL —the small 
extra first cost of test samples 
pays off in assurance of effic- 
iency and durability of the 
finished product. 




















with TRACING CLOTH ... 


The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and durability of valuable 
drawings. 


Your investment in Arkwright Tracing Cloth is a 
trifling sum, compared to its returns in drawings kept 
permanently sharp and repeatedly useful! 
Foresighted drafting departments regularly specify 
fine-woven, expertly bonded Arkwright, rather than 
perishable tracing paper, for every drawing worth 
keeping for possible future use. 


Read the Big Six Reasons why Arkwright Tracing 
Cloth eases. work, improves jobs, resists wear and 
time. Then send for generous samples and prove this 
superiority on your drawing board. Sold by leading 
Arkwright 


drawing material dealers everywhere. 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
Erasures re-ink without feathering 
. Prints are always sharp and clean 
. Tracings never discolor or go brittle 
No surface oils, soaps or waxes to dry out 


- No pinholes or thick threads 


ouvb>ON = 


. Mechanical processing creates permanent 


transparency 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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Nicholson Steam Traps 


CUT Processing 
Time 30% 


for Food Packer 


/ Type AU © 





Records of a re- 

cent installation of Nicholson steam 
traps, by a leading food packer, show 
they cut cooking time 30%. For exam- 
ple, one operation was shortened from 65 to 45 minutes. 
Nicholson units keep equipment full of live steam because 
1) they operate on lowest temperature differential; 2) have 2 
to 6 times average drainage capacity. Also widely specified 
for preventing damage to thin gauges; eliminate cold blow in 
unit heaters; record low for steam waste; and maximum 
air-venting capacity. 5 types for every application; size |,” 
to 2”; press. to 225 Ibs. BULLETIN 1047. 


W. H. NICHOLSON & CO. Winfast, 2. 


Valves * Traps * Steam Specialties 














Lom) 


FORGINGS and 
STAMPINGS 


* 
DIXISTEEL forgings and stampings are made of carefully analyzed steel produced in our 
own open hearth furnaces. They are of highest quality and strength 


Send 


ATLANTIC STEEL 


DIXISTEEL |aaw ube Meas Car 


rged or stamped parts, and we will be pleased 











dhtncetanmee © !X'STEEL) 





CUSTOM BUILT MACHINERY 


FOR OVER 75 YEARS 





oxik-Caowawaey 


- Machine crporation 


@ DESIGNERS 
AND BUILDERS OF 
SPECIAL PURPOSE 
MACHINERY 


A subsidiary 
of the Dixie Cup Co.) 


Write: 
DIXIE-COWDREY 
Fitchburg, Mass. 


Telephone: Fitchburg 5200 
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One of Sandvik’s specialties is supplying spring 
steel for applications where unusual fatigue life 
° is vital. 
A glance in the box below will give you an idea 
of what we mean. Clock and watch springs, flap- 
per valves, vibrator reeds . . . these are all prod- 


ucts that demand something special in the way of 
fatigue life. 


Sandvik steels have specialized ability for tough 
services because they have ‘‘body”’. This is the in- 
herent quality or “character” of the steel which 
gives it extraordinary physical properties. It is a 
result of the basic purity of the raw materials used 
plus the specialized methods and close control 
maintained in making Sandvik Steels. 

Whenever your spring steel specifications ask 
for greater fatigue life, finer surface finish, more 
accurate and uniform gauge or special physical 
properties, talk it over with Sandvik. 


Sandvik specialized strip steels are available: 

In straight carbon and alloy grades 

In special analyses for specific applications 
Annealed, unannealed or hardened and tempered 
Precision-rolled in thicknesses from .001”’ 

With bright finish or polished bright, yellow or blue 
With round edges or square edges 

@ In a wide range of widths 


Write, on your letterhead, for your free copy of 
et the new, Sandvik Spring Steel catalog. Technical 
advice also available on request. 


SANDVIK STEEL, INC. 
111 EIGHTH AVE., NEW YORK 11, N. Y., WAtkins 9-7180 
180 N. Michigan Ave., Chicago 1, IIl., FRanklin 2-1745 
1736 Columbus Rd., Cleveland 13, O., CHerry 2303 

Warehouses: New York and Cleveland 
SANDVIK CANADIAN LTD., 426 McGILL ST 
Montreal, Canada 
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IF FATIGUE LIFE IS THE ““HEART’’ OF 
YOUR SPRING STEEL APPLICATION... 





SOME SANDVIK SPECIALTY STRIP STEELS 


Band Saw Steels; Metal Band, Wood Band 
and Spring Temper - Camera Shutter 
Steel - Clock and Watch Spring Steels 
Compressor Valve Steel - Doctor Blade 
Steel - Feeler Gauge Steel - Flapper 
Valve Steel - Knife Steels - Razor Blade 
Steel - Reed Steel - Shock Absorber Steel 
Sinker Steel - Spring Steels - Textile 
Steels - Trowel Steel + Vibrator Reed 
Steel, etc. 









“COMMERCIAL” 


for special wire A hand actuated compact hydraulic power unit 
4 
7-7 FABRICATIONS 
VW 































for use anywhere — no power take off or motor 


needed — light weight, self contained, double 


acting pump that can be used with cylinders 





having lifting capacities up to 4000= — works 





in any position. 
Typical of Cambridge specialized fab 
rications is this basket designed and 
made by Cambridge for the pit type 


convection furnaces of one of the world’s Few moving parts mean low maintenance 





largest steel producers 


e 
expertly engineered Write for complete details. 
for your 
* 7 
bulk processing operations P.0. BOX 719 YOUNGSTOWN 1, OHIO 


If you’ve struck a snag in locating just the right 


THE COMMERCIAL SHEARING & STAMPING Co. 








fixture for bulk handling of parts or materials 
during processing, call Cambridge. Cambridge 
wire fixtures- crates, baskets, trays, racks or 
barrels. have been serving industry for years in 
bulk handling of parts for heat treating, spray- 


ing, dipping, washing and many other processes. 


Your Cambridge field engineer 





can recommend just the right 
PRECISION DIE CUT PARTS ASSURED 


construction and design for your DAYTON ROGERS MFG. CO. 


Minneapolis 7, Minnesota 


















particular process. 










Or, for information on the complete 


Cambridge line, send for your FREE copy 






of this illustrated folder describing Cam- 








bridge Wire Baskets and Specialties. 








There's a Cambridge Sales-Engineering 
Office near you! 


Sembetdee DROP-FORGINGS 


e 
Wire Cloth Co. ANY SHAPE ~ ANY MATERIAL - COMPLETE FACILITIES 


Wire cloth Any metal or alloy, Department P Write for Free Forging Data Folder . . . Helpful, Informative 
mesh or weave. Cambridge 12, Md J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 


















in rolls. 





OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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IT HELPS IMPROVE PRODUCTS — High speed movies provide a 
record of motion far too fast to see. With the Kodak High Speed 
Camera, a second becomes three minutes, so you can see and 
analyze rapid movement —spot faulty action and points of ex- 
cessive wear —see ways to make a better product. 


IT ANALYZES CHEMICALS IN A FLASH —Spectrography with 
Kodak Spectrum Analysis Film and Plates quickly determines 
the composition of almost all materials. It provides a means to 
make frequent production-line analyses. It can maintain a 


check on specifications and speed up output. 


SPV OR 
er, 


TRADE-MARK 


IT COPIES DATA IN SECONDS—Engineering drawings, shop orders, 
specifications, records, and letters of all kinds can be copied fast, and 
with utmost accuracy. Photocopying with Kodagraph Papers, Cloths, and 
Film saves time, protects originals from wear and tear—even permits 
producing clean, legible copies from faded or worn material. 


ERE YOU SEE a few examples of how the speed of photog- 
raphy serves industry. In addition, its accuracy is used 


in copying drawings, documents, and data of all kinds. Its 


ability to reduce can put records on microfilm and save 98‘ 
of filing space. 

These and the other unique qualities of photography are 
helping cut costs, improve products, speed production, and 
stimulate sales. If you would like to know more about how it 
could serve you, write for literature or for specific information 
which may be helpful to you. Eastman Kodak Company, 


Rochester 4, N. Y. 


FUNCTIONAL PHOTOGRAPHY 


—serves industrial, commercial, scientific progress 


IT RECORDS THE FLICK OF INSTRUMENTS—The swift swing of the 
galvanometer mirror or cathode-ray tube beam is not too fast for photog- 
raphy. Readings of these instruments are quickly recorded on Kodak 
Linagraph Films and Papers so that they can be studied and full advan- 
tage taken of the facts that they reveal. 





«ith GENERAL 
Industrial 


Pneumatics es WF 


TIME 
We) 3 
FLOORS 


BREAKAGE 
MAINTENANCE 
costs 


4.” RIM 
5.03" SEC. DIA 


Available in assemblies of Tire, 
General Industrial Conventional Tire Tubes and Wheels. Size O. D. 
Tire 16” O. D. on 16” O. D. on Nar- 8” to 23”—200 to 2000 Ibs. 
Wide-Base Rim. row-Base Rim. cap. for low or high speeds. 


You ADD 
THESE EXTRAS [| ° 77¢ AIR VOLUME 


because Wide- e Wore STABILITY 


Base General e ore LOAD CAPACITY 


Industrials © Wor MILEAGE 
Give You 


SEND FOR NEW CATALOG... 
Dept.g , THE GENERAL TIRE & RUBBER COMPANY 
Akron, Ohio 
ee 
THE GENERAL TIRE & RUBBER CO. 
Akron, Ohio 





How fo select 


the right material 
for the right job 


a A 


Practical data on 


7500 


| MATERIALS 


in the 


s 
Revised, Enlarged 
6th Edition of 


By GEORGE S. BRADY 
789 pages, 6 x 9, $7.00 


Here’s your short cut to essential facts 
you need in the selection and specifica- 
tion of materials. It saves you endless 
time—and eliminates error—in the 
choice of materials for manufacturing, 
construction, engineering, chemical pro- 
cessing, ete. You get full descriptions 
of hundreds of processing materials 
used in the basic and intermediate in- 
dustries—plus data on imported raw 
materials that the war emergency has 
shown to be important to American 
industries. 


You get 7500 materials descriptions 
Years of work have gone into selecting 
only the most pertinent facts about 
some 7500 materials, and presenting 
them in compact form for the conven- 
ience of industrial engineers, execu- 
tives, architects, designers, builders, 
and purchasing agents. Arranged for 
instant reference this handbook gives 
chief characteristics, comparative data, 
sources, substitutes, adulterants, and 
uses. The chief ores and most import- 
ant of industrial chemicals are _ in- 
cluded. A new section on materials 
economics gives you valuable details 
on procurement and use of materials 
throughout the world. It features a 
wealth of helpful charts, maps, tables, 
and _ illustrations. 


10 DAY FREE EXAMINATION 


McGRAW- wed hag co., INC. 

330 West 42n . New York 18, N. ¥. 
Please ng me opy of Brady's 
MATERIALS HANDBOOK, 6th Edition, 
for 10 days’ examination on approval. In 
10 days I will remit $7.00, plus a few cents 
postage, or return book postpaid.* 





Name 

Address 

City 

Position 

“ompany - ° PE 12-49 
ie A SAVE! We »PAy postage and packing charges 


vou send cas your orde Sa retu 
privilege. 
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For Lower Assembly Costs — 


FIT THE FASTENER TO THE JOB 


with Parker-Kalon’s Complete Line 


With the need for cost reduction greater than 
ever, manufacturers are turning increasingly to 
Parker-Kalon Self-tapping Screws for more effi- 
cient product assembly. 

Self-tapping Screws are designed to save as- 
sembly time — by eliminating such work-slowing 
operations as tapping, riveting, nut-running, and 
inserts in plastics. But the competitive advantages 
of this ‘short-cut’ fastening method — lower pro- 
duction costs, simplified assemblies, improved prod- 
uct performance — can be lost with the wrong 
type of screw. 


Parker-Kalon fits the fastener to the job. Orig- 
inators of the Self-tapping Screw, and manufac- 
turers of the only complete line, (a type and size 
for every metal and plastic assembly), Parker- 
Kalon's advice is completely unbiased. 

Whether your product is in the planning stage 
or in production, it will pay you to call in a Parker- 
Kalon Assembly Engineer. He can demonstrate that, 
7 times out of 10, P-K Self-tapping Screws save up 
to 50°, in assembly workhours. Or, if you prefer, 
mail assembly details for recommendations. Parker- 
Kalon Corp., 200 Varick St., New York 14, N. Y. 


IF IT’S P-K ...1T/S O.K.! 


“ PARKER-KALON’ 


SELF-TAPPING SCREWS 


ati 


DeceMBER, 1949 


" FOR EVERY METAL AND PLASTIC ASSEMBLY 





gy Way Well-Known 
Electrical Appliance 
Manufacturers* 


Demand ‘COM PO” 
FOR SELF-ALIGNING MOTOR BEARINGS 


' 4 


it’s easier with Abbott 
the all round ball 


Designing Bound Brook “COMPO” Self- 
Aligning Bearings into their electric motors proved a real cost-saving 
way to insure motor-shaft alignment, less wear on parts,and smoother, 
quieter, performance. It also meant: 
TO MANUFACTURERS e@ Simplification of design; quicker, easier 
assembly @ Elimination of oil cups, machining, drilling, tapping 
and grooving of the housing 
TO USERS @ No periodic lubrication, quiet, trouble-free performance 


—under both continuous and intermittent operation. 


“COMPO” Porous Bronze Bearings are made from pure metal Siz Maes oi 
powders, die-formed to shape, alloyed at high temperatures, Valovenice’. | Sinica.” 
finished to exact dimensions, and vacuum-impregnated with 
lubricant. Self-lubricating qualities make them ideal for use 
in inaccessible spots. The lubricant is sealed in, free from dirt, 
and an even lubricating film is always present. 

Thousands of “COMPO” Bearing sizes can be made from POPE pd 
existing dies; hundreds of sizes in stock for prompt shipment. : ae 7 ste 
Mail the coupon below, to get our Stock List or arrange a | A ec ‘ - 605 
conference with one of our engineers. We've saved time and : < 
costs for others; we can do the same for you. 


0001 0001 
0002 
0005 


Many other type f “COMPO” Bearings and 
COMPO” structural parts have been designed into 


appliances and other type f equipment and machines 
at equal savings and with equal performance benefits. 





BOUND BROOK OIL-LESS BEARING COMPANY 





BEARINGS - BUSHINGS WASHERS + PARTS —_ 


BOUND BROOK, N. J. ESTABLISHED 1883 THE ABBOTT BALL COMPANY 
HARTFORD 10, CONN. 


Bound Brook Oil-Less Bearing Co 
Bound Brook, N. J 


0 I would like to talk to one of you r u 2S 


The round hol th h t 
iiPikeke send mea coke your “COMEO e roun ole in e square peg can help you with 


Name Titl s 


Company 


your burnishing problems, too Ask for a sample kit 


Street 


as 
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Here are products of IBM, internationally 
known manufacturer of accounting and busi 
ness machines to whom, it may be said, the 
correct answer means everything. IBM's spec 
ifications for numerous important parts call 
for die casting. 

For example, drum drive gears in time 
clocks; feed fingers in punched card account- 
ing machines; brackets, connector latch arms, 
signal light holders, key frame assemblies— 
all items that must team with utmost effi- 
ciency—are die cast. 

Why? Because die casting produces 
accurate, dependable parts rapidly and eco- 
nomically — saves material, reduces weight 
—cuts machining and finishing operations 


to a negligible minimum. In a word: speeds 


ENGINEERING DrcroMBER, 


1949 


DIE CASTING... 


the right answer 
to a million 


cost calculations 


® CASE HISTORIES FROM 


MT. VERNON FILES 


production, lowers unit costs. 

So whether your product be simple or 
complex, send your specifications to us. We 
are confident our up-to-the-minute facilities, 
extensive experience and special skills will 
provide the precise answer you're looking for 


in today's competitive market. 


DIE CASTING CORP. 


MT VERNON Le 


YORK 





&# Feuid Poweh Amprcovets Pracduction 


\ 2 ® 
‘LOGAN .corcontrouurno CYLINDERS 
e Power Movements in Any Direction STANDARD 
©@ No Power Unit Required MOUNTING TYPES 


Foot « Center Line + Blind End 
Flange + Rod End Flange « Clevis 





Standard bores from 3” to 8” Any 
stroke to 5° For air pressures to 
the fast-acting, economical, 150 p.s.i 
low pressure operation of J 4 xemacaamrs 7 ECO, 
ra Al R with the smooth, uniform ‘\, *ENGINEERING SERVICE: 


controlled regulation of Consult our engineers regarding 
type of cylinders best suited te 


Ol L : your needs. No obligation 


Logan Air-Draulic Cylinders provide far more accurate, 
uniform action than any ordinary air cylinder. They can 
be furnished for controlled feed with rapid return in 
either direction, or with controlled feed in both direc- 
tions. Skip feed movements can also be provided by 
means of a cam valve in the hydraulhe circuit. 


z Write f f f catalog No. 471 "t . Peete ots 00 : 
Pee FR E E C ATA LO G ieonained Poet p tng tomate Econo tek 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. . .add attraction—safety—service ? 


— what lamp to use 
— how to use it 
— what it will do 
— what it will cost 
/ \ 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
@ Built-in Resistor @ Patented 
@ U/L Listed @ Rugged 


Catalogue Number 521308 — 997 r : rnater 
for 110 or 220 volts. specifications you may have for 


SAMPLES ie 
for design purpose THE EARLE GEAR & MACHINE CO., 


NO CHARGE 


Write for the ' f , a 
NE W! “HANDBOOK OF PILOT LIGHTS.” | ; | Youn New high Rest Market St., 
Write us on your design problems. } , : , 








Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


900 BROADWAY, NEW YORK 3, N. Y. Ng besiness 


ij ja ge ie ss 
et a 
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cy 
Stretching steers is out of our line. But, in 
testing Sirvis’ tensile strength, steerhide 
is stretched until it breaks. Because Sirvis 
leather varies with tannage and treatments, 
each hide is given the break test to 
determine its suitability for varying 
applications. For example: a sample of 
steerhide being considered for 
transmission oil seals will be soaked in 
an “E. P.”’ lubricant. The break test will 
then indicate the effects of this type of 
oil upon tensile strength. If the 
percentage of breakdown is well within 
the limits established for Sirvis oil seal 
leathers, the hide is certified for use. 
Similar immersion and break tests are 
conducted to determine the action of 
hot oil, water, salt solutions, and the 
many other liquids with which Sirvis 


‘ 
“ = 
. - 
SSSxyeessee 


leather parts must come in contact. In 
each case, the break test indicates the 
limits within which a given piece of 
hide can be used. 

This is just one of the many 
laboratory-controlled tests to which 
Sirvis leathers are subjected . . . so that 





you may be assured of top quality in 
packings, boots, gaskets, diaphragms 

and other mechanical leather products. 
Because of extreme care in designing, 
excellence of materials, and constant 
checks in production, Sirvis mechanical 
leathers are outstanding in dependability. 


®@ For detailed information about Sirvis products, 
write for the free Chicago Rawhide catalog 


SSSA Se 


BREAK 
TEST 


RS SALAS NSYY > 
SISSSS0 


@ o 
OTHE 
| es MECHANICAL LEATHER nooucs SEL VAS 
| SIRVENE 


(Saat \ CHICAGO RAWHIDE MANUFACTURING COMPANY 
1299 Elston Ave., Chicago 22, Illinois oA ny oi alg ene as a 
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mn US BUTTON 


Yours Yor 


TYPE 1—Advonce and return 
cylinder strokes controlled 
through two push buttons 
or switches 

TYPE 2 — Single push button 
control for advance ; avto- 
motic return 





Save Time! Boost Production! Speed up 
operations! —You can do it with this new 
electric valve that makes effortless, labor 
saving push button or automatic control 
SIMPLE ... DEPENDABLE... and ECONOM- 
ICAL for a wide variety of applications 
where compressed air is used for power. 
it’s SIMPLE to use. Fits directly into air 
supply line. No relays or pilot lines 
needed. Ideal for remote control... inter- 
lock or sequence operation . . . building 
into equipment. 


it’s DEPENDABLE. Built to withstand 


AUTOMATIC 


( WANNIFIN OLA 


hardest kind of service. Quiet disc type 
valve —positively air-tight; self-lapping. 
Pilot controlled; piston operated. Contin- 
uously rated solenoids. Capable of 180 
cycles per minute, or more. 


it’s ECONOMICAL! Small and compact. 
10 watt solenoids —low power require- 
ments; only momentary contact needed. 
Simple electrical connections with plant 
wiring. Sizes %’, %2"', and %‘’. For any 
pressure from 25 to 150 p.s.i. Complete in- 
formation on request. HANNIFIN CORPOR- 
ATION, 1125 S. Kilbourn Ave., Chicago 24, Ill. 


for 


@ AIR CYLINDERS 
@ AIR CIRCUITS 


@ AIR OPERATED 
PRESSES 





SEND FOR YOUR COPY 


suuerin NO. 230 





ve ANNIFIN *~ 


AFTER 30,000 HOURS SERVICE... 


Gt Going Seg 


> seventh anniversary of service for 
ine Allis-Chalmers E-563 Power Units at 
the Town of Long Beach, Mississippi. These 
heavy-duty 74-hp. engines have been driving 
pumps day and night — alternating each 
week — to pile up a total of 60,000 hours of 
service together, 30,000 each. There has never 
been a major overhaul... and both are still 
in excellent running order! 

Yet... this is only a typical service record 
for A-C Engines. Users everywhere report 
long, trouble-free hours of operation — on any 
application, steady or intermittant. Your cus- 
tomers will too! Send for bulletins describing 
their long-life, cost-saving features. 


LLIS:‘CHALMERS 


TRACTOR DIVISION MILWAUKEE 1, U.S.A 


A MODEL 
TO Fit YOUR NEEDS 
MODEL* RPM 
8-125 1500-1800 
W-201 1400-1800 33.5-40.5 
U-318 1200-1400 45.0-50.9 
E-563 1050 74.0 Accessories to fit applica- 


1-844 1050 110.0 tions. Choice of fuels. Na- 
tion-wide service facilities. 


MAX. BRAKE HP 
24.5-28.0 





Figures 
represent cu. in. 
piston displacement. 
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AR D trtevision } 
STRONGER, LONGER- 
EASIER TO INSTA 


&L STEEL PERMA 


The vertical mast and cross-arms of the Ward 
“Minute Man” antenna are made of J&L 
Perma-T use. It takes just 60 seconds to re- 


move the preassembled antenna from its box 
and swing all arms into position as shown 
here. Perma-TuBe antennas combine 


strength, rigidity and rust-resistance 


give 


longer trouble-free service—and better tele- 


vision reception. 


PERMA-TUBE may be used for many applications where strength, 
rigidity, rust-resistance, and attractive appearance are necessary. 


By using the new exclusive rust- 
resisting J&L Perma-Tuse for 
the vertical mast and cross-arms in 
the ““Minute-Man”’ series of tele- 
vision antennas, Ward Products 
Corporation, Division of the Gabriel 
Company, Cleveland, Ohio, builds- 
in the following advantages: 

1. Greater structural rigidity with 
smooth, attractive appearance. 
Greater strength to resist ice loads. 

>. Clearer, steadier, television recep- 
tion. Less vibration from wind. 


3. No mechanical seam in Perma- 
tube to invite rust which would 


reduce the torsional strength. 
4, Ease and speed of installation . .. 
at less cost. 

J&L Perma-Tuse is a light- 
wall, electricweld steel tubing, 
coated inside and out with an ex- 
clusive plastic-type, weather-resist- 
ant finish. PermMa-Tuse can be 
furnished: bent . . . expanded... 
flanged . . . swaged or fluted. 

J&L Perma-Tuse for televi- 
sion antennas, costs less than any 
other tubing with comparable strength, 
rigidity and rust-resistance. 

J&L Perma-Tuse is not only 


JONES & LAUGHLIN STEEL CORPORATION 


From its own raw materials, 
J&L manufactures a full line of 
carbon steel products, as well as 
certain products in OTISCOLOY 
and JALLOY (Ai-tensile steels). 


Propuctr ENGINEERING - 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES * HOT AND COLD 
ROLLED STRIP AND SHEETS + TUBULAR, WIRE AND TIN MILL 
PRODUCTS «+ ‘‘PRECISIONBILT’’ WIRE ROPE * COAL CHEMICALS 


Decemper, 1949 


applicable to television antennas, 
but also wherever strength, rigidity 
and rust-resistance are important. 
It is available in all regular sizes and 
shapes of J&L Electricweld Tubing 
and in lengths up to 10 feet. Return 
the coupon TODAY for complete in- 
formation on this new J&L product. 


Jones & Laughlin Steel Corporation 
409 Jones & Laughlin Building 
Pittsburgh 19, Pa. 


Please send me complete information on 
the new J&L STEEL PERMA-TUBE 


mechanical tubing. 


Do you recommend PERMA-TUBE for 


NAME 
COMPANY 


ADDRESS___ 








CHECKLIST 


: of outstanding 
nique Fenwal McGRAW-HILL BOOKS 


Thermoswitch‘* 1. VIBRATION and SOUND 


By Philip M. Morse, D rector, Brookhaven 
National Laboratory 
468 pages, 116 illustrations, $5.50 











Here's authoritat ve information or 


of vibration and sound—factual mat al © 
strings... the case of plane waves in tube 
and the application of operational calcuius ana 


the Laplace transform to the study of acoustical 
nts. T 00 lai and analyzes 

ng, the 

ates, plane 


Heating Experts by cia uerae se 


By J. P. Den Hartog, Professor of Me anical 
Engineering, M. I. T 


+ 
3rd edition, 478 pp., 6x9, 282 illus., $6.00 
ey O7 min This 00K deals with vibrational phenom 
echnical mar ner, yet pene anaes I 
tions of princip! les and calculations to practical 
problems of vibration You receive valuable 
information on airpl ane wing flutter, helicopter 
ground vibration, torsional pendulum lampers, 


e 
ee | 99 ones ships Ra a rs, and electronic instru- 
ments The rincipal applications to steam 
» ean tine . miatataely es, diesel engin and elec 


trical machinery are included 








ae MATHEMATICAL THEORY of 
YES ; ROCKET FLIGHT 
v7 manufacturers are discovering J. Barkley Rosser, Profess f Mathe- 

the remarkable line of Fenwal THERMO- feehnivat Stake siontay. a Robert = bag ane 
SWITCH* units can give them help they rineer, Grumman Alreratt —=. ion tee. 
thought mechanically impossible! A coal orate 
furnace manufacturer, for instance, found Se nes ae iegtes : ; 
the Fenwal THERMOSWITCH* the only are combined with 1 matical analysia to 
thermostat able to solve the problem of Dis in che Weld eee ebeanse ie ee 
automatic grate shaking. Ordinary thermo- cei ‘ 
Stats either could not stand up under pun- 
ishment .. . or were too slow in operation. rces on a ul 

You, too, can benefit from this unbeat- ory, launcher velocity, and tipples cd tae, 
able THERMOSWITCH* performance. 
It has countless applications, does away 4. COMPUTING MECHANISMS 
with costly control equipment, opens up and LINKAGES 
new forms of precision-control in all types By Antonin Svoboda, Hubert M. James, Editor 
of manufacturing processes. Low upkeep Radiation Loberotery ben mee ot Technology 
cost, too. The THERMOSWITCH* is ac- 352 pp., 6x9, 177 illus., $4.50 
curate, rugged and simply constructed, This guide to recent developments in radar 
with mechanism fully enclosed by the ns Ae om ; 
temperature-sensitive shell. Investigate 
it now! 


» 6x9, 41 a $4.50 


f Srprecees ant 


w 
yw 
< 
2 
3 
z 
< 
z 


vA 





Seg tity 


FENWAL INC. A 
Wy, 


mechan- 
ed study 


AMP 
eb8 Fone: 


capo 


sign of bar linkages as ges 
erators of functior 
FENWAL INCORPORATED cae Se Seige 
15 Pleasant St., Ashland, Mass. given to the 


nkage r 


Temperature Control Engineers 





Few eee ese es ee eee = 


WRITE FOR 
BULLETIN ON 


THERMOSWITC H* 


*Reg. U. S. Pat. Off. 


1 
I 
4 


10 days free examination 





| McGRAW-HILL BOOK CO., INC. 
330 W. 42nd. St. . C. 
Send me books ma A to —_—_ circl 
below for 10 days fr 


The Precision Thermostat For Temperature 
Control and Detection 


SENSITIVE... but only to heat 


eet ieee ee 


Company 
Positior FPE 12.4 
* SAVE! We pay postage and packin charges i* 
you send cash with your order ame return 
J Srivilege 
- — — — — — — —_— — 
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JOHNSON 


BRONZE 








SLEEVE BEARING 
DATA 





—) 


SLEEVE BEARING 





Standard Tests for Sleeve Bearings-1 


N the selection of the proper 

type of Sleeve Bearing for 
any given application there are cer- 
tain fundamental steps to follow 
before arriving at the final decision. 
The first move is to determine, as 
near as possible, the operating re- 
quirements such as speeds, loads, 
shock, temperature, lubrication, etc. 
The next step is to compare, by 
certain known and accepted tests, 
which bearing materia/ will meet 
these requirements in the most sat- 
isfactory manner. Samples of the 
various materials, each produced 
to the same size and thickness are 
then used so that each test is com- 
parative. Thus by matching the 
operating requirements of the appli 
cation to the physical properties of 
the bearing material we arrive at 
a satisfactory selection of the proper 
bearing to use. 


In determining the physical prop- 
erties of bearing materials we use 
the following tests: 


Tensile Strength 


The ultimate tensile strength is 
the maximum load per square 
inch the material will carry up 
to the point of rupture. It is 
really a test of toughness. 


Yield Point 


The yield point is the load in 
pounds per square inch necessary 
to produce an elongation of .2% 
of the original specified length. 


This property is expressed as the 
percentage of length increase, 
after test piece has been ruptured, 
divided by the original specified 
length. This test is an indication 
of the material’s conformability 
property and in addition indi- 
cates to a certain degree the 
shock resisting capacity of the 
material. 





Johnson 
Bronze 
Alloy No. 


| Tensile Ib. 
per sq. in. 
+ 5000 


Proportional 
Limit 
+ 2000 


| 
| 
| 


27,500 7,800 
22,500 6,900 


30,000 9,700 
24,000 7,600 


36,500 
36,000 


12,500 
13,000 


39,200 
26,000 


13,600 
7,800 


71 | 29,000 
72 | 29,000 


8,200 
8,600 





PHYSICAL PROPERTIES 


Yield Point 
Ib. per sq. in. 
+ 3000 


Elongation Brinell 
per cent Hardness 
in 2 in No 


20,700 
16,750 


19,000 
16,400 


18,500 
19,000 


21,000 10+ 
14,500 1245 


16,500 20+ 
14,600 17 +5 








A typical listing and comparison of various popular, cast bronze bearing alloys. 


Reduction of Area 


This property is determined by 
measuring the decrease which 
occurs in the cross sectional area 
of the specimen at the point of 
rupture, as compared to the orig- 
inal diameter of the test piece. 
This property is also expressed 
as a percentage. 


Hardness can be determined in 
several ways, with the Brinell 
and the Rockwell methods being 
the most popular in non-ferrous 
materials. In determining the 
Brinell hardness number we use 
a 10 millimeter ball and apply a 
500 kilogram load for a period of 
thirty seconds. Hardness is, in 
fact, an indication of the ma- 
terial’s resistance to deformation, 
which also indicates the com- 
pressive strength of the material. 


Compressive Strength 


This test establishes the percent 
of permanent deformation occur- 
ring under specified loads. It is 
figured in relation to the size 
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and form of the specimen used 
for testing. 


Engineering Service 


Johnson Bronze offers manufacturers of 
all types of equipment a complete engi 
We can 


type of 


neering and metallurgical service. 


help determine the exact 


bearing that will give you the greatest 


you 


amount of service for the longest period 
of time. We can show you how to design 
your bearings so that they can be pro 
duced in the most economical manner. As 
of Sleeve Bear 
ings, we base all of our recommendations 
Why not 
take full advantage of this free service? 


we manufacture all types 


on facts free from prejudice. 


This bearing dato sheet is but one of a series 


You can get the complete set by writing to 


SLEEVE BEARING HEADQUARTERS 
508 S. MILL ST. + NEW CASTLE, PENNA. 
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‘YOUR NAME STAMPED! 
IN GOLD - FREE 


# Without cost to you, we will stamp your 
t name, or a friend's name, on the front cover 

of any copy of the Tool Engineers Handbook 
q ordered from this advertisement before De- 
| cember 24th, 1949. 


OHIO WELD NUTS 
FOR PROJECTION WELDING 


Type WS, Square Type WR, Rectangular 


TOOL ENGINEERS 
HANDBOOK 


By the AMERICAN SOCIETY OF TOOL ENGINEERS 
Frank W. Wilson, 


6-32 to 12-20 +6-32 to 52-18 


WS and WR Weld Nuts are made of low carbon steel 
Range of thread sizes shown for each part 


Type WF, Flanged Type WW, Watertight 


7? 


all others concerned. with the mechanical production of +5-40 to 34-24 6-32 to 12-13 


manut 
WF and WW Weld Nuts are made of low carbon steel and 
and tools . . brass and up to '4-20 size in stainless steel 
For information and samples send to 


THE OHIO NUT & BOLT COMPANY 


15 First Ave. Berea, Ohio 


Editor-in-Chief 
2150 pages, over 1500 illustrations, $15.00 
ae s atr monumer reference e bringing 
latest in design, fabrication, maintenance. safet 


ind machinery 


st estimating 


engineering 





Eight years in preparation—cost 
over $200,000.00 to produce! 


Arranged to give y the complete 
tons } 


Partial Listing of the 
Handbook’s 115 Big 
Sections which cover tool 











th 


he eeaiicke te engineering from A to Z 


Hected from all responsibl rces © Tool Engineering 
ling much data me Economics 
le It was writter 14 @ Job Planning and 
hest available authorities t Control 
hecked and double-c hee ked Controil of Small 
vicked group of experts cea a owas Tools and Gages 
¢ jm ts ver Plant Layout 


General Structure-and N A M E 
Properties of Metals 5 
Properties and Work- 
ability of P ane | T aé ed 
& - 


Powder Metallurgy 
Milling 

Broaching 

Engine Lathes 
Horizontal Turret 
Lathes 

Drilling, Reaming and 


a 


A small selection of highlights selected 
at random to illustrate the scope of this 
Handbook: 


Describes type 
toolholder 


... from the fastest turbo-jet plane 


Counterbo 
Gear Shaping 
Thread Chasing 
General Pressworking 
of Metal 
process-wise, such topic “Laster Oxygen (Flame) 
sting, Superfinishing otary ag Cattin 
Sheet and strip c¢ roll formin ‘ Resista 
ete Static 
phase of metal cutting r Balancing 
Punches and Dies 
Mechanics, Physics 
and Mathematics 


welding Iuing and 
f materials 








Se SS SSS SS SS SSeS eS eS eee ee ee ee ee 
§ ACT NOW! This special offer expires Dec. 24th 
§ McGraw-Hill Book Co., 330 W. 42nd St., NYC 18, N.Y 

q chashed below A. S. T. E.'s TOOL ENGINEERS HANDBOOK according to 
pce th name 





ae n gold. I enclose $15.00 and understand stamped 
not re Ofte Dex 24 949 
) For 10 day tamping. In 10 dass 1 wil 
vou $3.00, plu veneer oe une, In 10 aye. tw 
ot examination period. (Post 








' 
Print name to be stamped here Tt {te pp 
Sa Qa m aaa senaananaaanaanaune 


6 


Propuct ENGINEERING 


to the household washing machine. 
"Sealol” has been used and ap- 
proved for pressures up to 2,000 
p.s.i. — surface speeds to 15,000 
F.P.M. — temperatures as high as 
500°F. For Bulletin No. 6 and en- 
gineering recommendations on the 
pressure balanced “Sealol”, ad- 

dress Sealol Corpora- 

tion, 45 Willard Ave., 

Providence 5, R. |. 


DECEMBER, 


1949 





DO YOU USE 


Operating under normal con- 
ditions, heavy earth moving equip- 
ment and road machinery impose 
terrific mechanical and hydraulic 
loads on their hydraulic systems. 
HYDRECO Pumps have long been 
known for their ability to take this 
abuse and more. That’s one reason 
HYDRECO pumps are being 
specified by more and more equip- 
ment manufacturers. Extra heavy 
housings, large area roller bear- 
ings, precision manufacturing keep 
HYDRECO pumps operating un- 
der even the worst conditions of 
shock loads, excessive speeds and 


poor and dirty lubricants. 


>>RECO Four-Bolt pumps also furnish de- 
pendable hydraulic power for positioning this 
new Model 277 Baker snow plow attachment 
for an Allis-Chalmers model D motor grader. 


Abuse and tough service are the rule rather than the 
exception for this big Model 19B Baker Bulldozer 
manufactured by The Baker Manufacturing Com- 
pany, Springfield, Illinois. Dependable hydraulic 
power for controlling the dozer blade is furnished 
by the new 3000 series HYDRECO Four-Bolt Pump. 


Quality in pesiGn... Quality in PRODUCT 





WRITE TO— 





HYDRAULIC EQUIPMENT COMPANY 


1112 EAST 222nd STREET ° CLEVELAND 17, OHIO 
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No. 33—Product of 
Westinghouse Electric Corporativun 
Beaver, Pennsylvania 


Chace Thermostatic Bimetal is the actuating element in 
this “circuit protection of the future’ for domestic wiring. 
It provides an inverse time limit safety feature that com- 
bines with the operating speed of a magnetic trip to 
furnish co-operative tripping action. 


Here's how the Westinghouse “Quicklag” thermal- 
magnetic breaker provides maximum protection for small- 
wire general lighting and branch circuits: 


THERMAL MAGNETIC CO-OPERATIVE 
ACTION ACTION ACTION 


Of course this ‘co-operative action” in the product resuits 
from consultation and co-operation between the manu- 
facturer and the engineers of the W. M. Chace Company. 
It's typical of the benefits many manufacturers receive 
from our extensive experience in temperature response, 
indication and control. 


Perhaps you, too, can build increased efficiency and 
salability into your product with dependable Chace 
Thermostatic Bimetal. Our engineers are ready to give 
you ‘co-operative action” . . . consult them. 


w. M. CHACE co. 


Manufacturers of Thermostatic Bimetals 


1607 BEARD AVE. + DETROIT 9, MICH 





NEW BOOKLET for 
appliance manufacturers! 











Shows how G-E lamps can give 
your product new beauty, 
safety and sales appeal! 


It’s hot off the press—a brand-new booklet full 
of ideas that can help to put your product a jump 
ahead of competition! For your free copy, write 
to: General Electric, Div. 166-PE-12, Nela Park, 
Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 


F & H WHEELS 


for 


and 


INDUSTRY 


FRENCH & HECHT 
DIVISION 
KELSEY-HAYES WHEEL COMPANY 
DAVENPORT, IOWA 


Wheel Builders Since 1988 
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FAST - DEPENDABLE 


Die castings and paint need something between them to 
keep them together! 

Bonderite creates a layer of nonmetallic crystals on die- 
cast surfaces; a layer that is part of the metal itself. 
Bonderite resists under film corrosion, provides a perfect 
anchor for paint, ends peeling and lifting of the organic 
finish. Bonderite-treated die castings hold their factory- 
created fine appearance. 

Bonderite treatment prior to painting is simple and uni- 
form in performance, effective in results, economical in 
cost, and fast enough to match any production line’s pace. 


Bonderite your die castings before you paint. 


OUR TECHNICAL BULLETIN 
TELLS THE STORY 


Get full information on Bonderite for die castings. Write 
today for Free technical bulletin. 


Bonderite, Parco, Parco Lubrite— Reg. U.S. Pat. Of. 


LARKE, PARKER RUST PROOF COMPANY 
2179 East Milwaukee Ave 
Detroit 11, Michigan 


BONDERITE—Corrosion Resistant Paint Base » PARCO COMPOUND —Rust Resistant » PARCO LUBRITE—Wear Resistant for Friction Surfaces - 
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CTLTTTTED outboard bearings on extended pin rol- 
ler chain conveyor . . . to withstand degreasing vapor, 
eee ee acid 
spray, ete. 


A Morganite bearing . . . the special 
for special conditions ... meets all require- 
ments . .. is entirely self-lubricating under all conditions. 


SELF-LUBRICATING 
MORGANITE OUTBOARD 
BEARINGS ON 
CONVEYOR BELT 
ROLLER CHAIN 


One application that clearly 
demonstrates the special properties of 
Morganite bearings is their use on 
conveyor belts involving continuous 
changes of atmosphere and temperature. 
Bearings, pump blades and seal rings of 
Morganite easily withstand these 
conditions . . . actually operate better 
when submerged in liquids. They are 
immune to oil, petroleum, water, brine, 
most acids and alkalies. Being self- 
lubricating they do not contaminate 
contacting liquids and materials with 
grease or oil, impart no odor or taste. 


aude 


/NCORPORATED 
LONG ISLAND CITY 1, NEW YORK 


see our 
CATALOG 


Swen s Fue 


Prop! meres 


Additiona! data on 
Morganite will be 
found in Sweet's 
File for Product De- 
signers. For compe- 
tent engineering 
help on specific 
problems consult a 
Morganite sales en- 
gineer, There is no 
obligation. 


REGISTERED 


TRADE MARK 


Morganite conveyor bec 


extended pin of roller 


Manufacturers of Morgonite Carbon Brushes for all motor 
and generator applications, and Morganite Carbon Piles 
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Only ‘2.98 helps put new “‘sell’’ 
in television advertising 


¢ 


Sponsor of television show had to refilm his commercials to 
meet a new selling problem. New films picked up at the studio 
1 p.M., delivered to TV station 800 miles away 8:47 P.M 
same evening. Air Express cost for 11-lb. carton, $2.98. (In 
undramatic fashion Air Express keeps radio, television or any 
business rolling. 


Remember, $2.98 
bought a complete ser- 
vice in Air Express. 
Rates include door-to- 
door service and re- 
ceipt for shipment 
plus the speed of the 
world’s fastest shipping 
service. 


Every Scheduled Air- 
line carries Air Ex- 
press. Frequent service 
—air speeds up to 5 
miles a minute! Direct 
by air to 1300 cities; 
fastest air-rail to 22,000 
off-airline offices. Use 
it regularly! 


Only Air Express gives you all these advantages 


Nationwide pick-up and delivery at no extra cost in principal 
towns, cities 

One-carrier responsibility a// the way; valuation coverage up to 
$50 without extra charge. And shipments always keep moving 
Most experience. More than 25 million shipments handled by 
Air Express 

Direct by air to 1300 cities; air-rail to 22,000 off-airline offices 
These advantages make Air Express your best air shipping buy 
Specify and use it regularly. For fastest shipping action, phone Air 
Express Division, Railway Express Agency. (Many low commodity 


rates in effect. Investigate.) 
GETS THERE FIRST 





Rotes include pick-up ond delivery door 
te door in ol! principe! towns and cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE U.S. 


] 
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Quick 3M 
adhesive grips 
tight against 
sixty pound 
tension! 


Comfort Cushion Company 
cuts covering costs 


Here's another case where a 3M Adhesive 
has stepped in to speed up production and 
cut costs by eliminating mechanical fasten- 
ings. The Comfort Cushion Company of 
Detroit has cut production time almost in 
half with speedy 3M Adhesive EC-880. 


This adhesive is one of over 1000 ad- 
hesives, coatings and sealers made by 3M. 
It’s specifically engineered to have the high 
initial strength this application requires. 

No matter what fastening method you SIMPLE HAND PRESSURE makes immediate bond between tightly 
stretched vinyl fabric cover and metal seat frame—both coated 
with 3M Adhesive EC-880. Fast-acting adhesive holds firmly 
when jig is released even though sponge rubber padding offers 
tension of from 50 to 60 pounds! 


now use, there’s a good chance to save money 
by switching to a 3M Adhesive. Send the 
coupon today to learn of the many industrial 


uses for 3M Adhesives. No obligation. 


SEND COUPON FOR FREE BOOKLET 
“3M Adhesives in Industry” 
MINNESOTA MINING & Mra. Co. 
Adhesives & Coatings Division 


411 Piquette Ave. Detroit 2, Michigan 


NAME. 


TITLE 


FIRM NAME 


MINNESOTA MINING & MFG. CO. 


ilso makers of “Scotch” Brand Pressure-sensitive Tapes, “Scotch’ 
Sound Recording Tape, ‘'Underseal’’ Rubbberized Coating 
‘Scotchlite’’ Reflective Sheeting, ““Safety-Walk*’’ Non-Slip 
Surfacing, "3M" Abrasives 


ADDRESS 


CITY ZONE STATE 
Adhesives and Coatings Div., 411 Piquette Ave., Detroit 2, Mich 
General Offices, St. Paul 6, Minn 


General Export: DUREX ABRASIVES CoRP., New Rochelle, N. Y « In Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontari 
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Can You Use These Properties of 


RYLLIUM-COPPER ? 


Check your design problems against 
these advantages of BERYLCO 25S 


IN MECHANICAL SPRINGS 


Comp Extension, Flat or Torsion— 
high elastic and endurance strength, corro- 
sion and wear resistance, nonmagnetic char- 
acteristics, good formability, close dimen- 
sional control and uniformity through heat- 
treatment, minimum drift and low hysteresis. 





IN CURRENT-CARRYING SPRINGS | 


Connectors, Clips, Spring Contacts, or 
Switch Parts—the above properties plus 
electrical and thermal conductivity, resist- 
ance to relaxation at elevated temperatures, 
and the ability to maintain high and con- 
stant contact pressure. 


IN PRESSURE RESPONSIVE ELEMENTS 
Diaphragms, Bellows or Bourdon Tubes— 
stability and accuracy over long periods of 


ime, positive action, and high strength for 
space economy or wide working range with 


1aximum sensitivity. 


In addition, these qualities offer special ad- 
vantages in the design of bushings, bearings, 
cams, washers, solenoid guides, scraper 
blades and screw machine products. 


Write today for literature on Berylco 25S or 
if you have a design problem, send 

us full information with a drawing or 

sample of the part. 


7ze BERYLLIUM CORPORATION 








ge t 
BERYLLIUM 
U U 


Dept. 3, Reading 2, Pa. 
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re How to = = = 
p Plan and Control I 


Production I 
i —for greater speed J 
' and efficiency - 





This guide brings you tested 
and improved methods of rout- 
ing, scheduling, dispatching, 
inspecting, following-up. 


PRODUCTION 
CONTROL 


By L. L. Bethel, W. L. Tann, 
F. S. Atwater and E. E. Rung 
Second Edition, 284 pp., illustrated, $3.50 


You can get greater volume at lower cost 
with these successful methods of production 
planning and control. This guide book helps 
you handle more effectively your everyday 
problems of routing, scheduling, dispatching, 
inspecting, and following-up. Based on prac- 
tical experience, it reflects current factory 
methods in more than 185 representative com- 
panies in all types of induatries. 

It brings you the principles behind improved 
control systems . hundreds of techniques 
and actual industrial cases. Operation an- 
alysis—budgeting costs—preparing a master 
schedule—translating orders into production— 
following-up — inapection — record keeping — 
these and scores of other planning and control 
methods are analyzed and evaluated 








Gives you up-to-the-minute guidance on: 

Forecasting of sales and production volume— 
control of inventories and costs—methods of 
classification and identification—master route 
cards—keeping stores records—what ‘‘control”’ 
means to the plant organization—and methods 
of expense distribution. Put this handy volume 
to work on your production line . . . to help 
locate problem-areas and develop a sound sys- 
tem of controls for your plant. 


Check these 15 “how-to” chapters: 
1. The Concept of 
Contro! 
Organization for 
Control 
Production 


Forecasting 
Product Develop- 


men 

Production Analysis 

Relating Budgeting 13. 
to Production 4, 
Routing of Opera- 

tlons and Processes 15. 


10 DAYS FREE EXAMINATION 


McGRAW-HILL BOOK CO., Inc. 

330 W. 42nd St., N.Y.C., 18, N. ¥. 

Please send me a copy of Bethel’s PRODUCTION 
CONTROL for 10 days’ examination on approval 
In 10 days I will remit $3.50, plus a few cents 
postage, or return book postpaid.* 


| Name 
Address eeccese | 


N O84 2 Wn 


City and State 
Company ° 
Posit FPE 12-49 
* SAVE! We pay postage and packing charges if 
you send cash with y Same 


order return 


privilege 


s 
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A.0. Smith 
Builds 
Electric 


Motors cccch a for hundreds of Products, Including 
4 (“PRESSURE QUEEN” AIR COMPRESSORS 


If the power component in your product calls for an electric motor, 
with the prime requirements economy, compact design, and im- 
proved performance, consult the A. O. Smith sales engineer. He 
offers you the complete facilities of the research and engineering 
staff at A. O. Smith, to help integrate electric-motor design with 
your product design. ‘Pressure Queen” Air Compressor is a typical 
example of this A. O. Smith service. 


PRESSURE QUEEN, product of The Campbell Hausfeld Company, 
Harrison, Ohio, is a 4-cylinder air compressor with many industrial, 
garage, farm, and home uses, for blowing, cleaning, painting—all 
jobs which require no more than 3 cu. ft. of air per minute at 60-lb. 
working pressure. “Pressure Queens” are thoroughly run in before 
delivery. 


A. O. SMITH ELECTRIC MOTOR is '2 hp, 115 230 v, 60 cycle, single 
phase, 56 frame, 1800 rpm. Pre-lubricated sealed ball bearings are 
Ask the A.O. Smith sales self-protected from dirt and dust. 


engineer about electric 
motors for both standard 24-HOUR MOTOR SERVICE. To more than 200 authorized service sta- 
t | and special uses... tions, A. O. Smith Product Service Division provides fast, low-cost 
electric-motor service, on a 24-hour, off-the-shelf basis. Factory Serv- 


, ice Branches and Warehouses 
at Union, N. J., Chicago 17, 
ies Ff FF FF fF Ff fF Ff FF 6F.hCUg Dallas 2, Los Angeles 12. 


A.O. Smith Corporation, Dept. PE-1249 
5715 Smithway St. 
Los Angeles 22, Calif. 


Without obligation, send us full information on A.O. - 
Smith Electric Motors. 


Name we 


Firm ELECTRIC MOTORS 


Street Boston * New York * Pittsburgh + Cincinnati * Syracuse 
Cleveland * Atlanta * Chicago * Minneapolis « Detroit 
Milwaukee * Houston * Tulsa * Dallas * Denver * Seattle 
Los Angeles * San Francisco 
Motor Export Department: 13 East 40th St., New York 16 


City 
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Is your plant making full use of 


ELECTRIC HEAT? 


1. “HEAT... WHERE YOU WANT IT” is the 
name of a new General Electric sound slide 
film on industrial electric heaters. It covers 
dozens of cost-cutting opportunities for elec 
tric heat, as in the crank-case cleaner above 


2...a built-in immersion heater was used to 
supply the hot oil needed to do the job right 
Another place where electric heat had to 
make oil “keep moving’ was in the feed 
lines of this fuel-storage tank (above). But 
the big opportunity for electric heat is in 


3...heating surfaces which, in turn, heat 
something else. Typical of the applications 
shown in the film is this sludge-drying fan 
above) where electric heaters are clamped 
between the blade sections. A simple appli 
cation, yet completely effective! 


- 


General Electric Co., Section E684-18 
k Schenectady 5, N. Y. 


oe Ske Oe ME Re 2 oa 


. If you want to dry, bake, cure, warm, or 
n something, there's plenty of visual 
on air heating, too. You can even see 

, it's done ‘on the run” as in this con 
s cir-heating tunnel Cr, pos 
y you'd like to... 


5... melt asoft metal and keep i: melted 
the way it’s done in this automatic can-sold 
ering machine (above). ’Heat...Where You 
Want It’ has all the facts you need. To con 
vince you of its worthwhileness, we'd like to 
send you these 5 helpful 


~ i 
6. APPLICATION BULLETINS — FREE! Fifty 
copies of each come with a complete film 
kit (35mm slidefilm, 33's RPM record, bulle 
tins cost, only $15). Once you've seen 
them, you'll want to see - and buy the com 
plete program. MAIL THE COUPON TODAY! 


FREE a 
to business a 
nr 


management! 
fs) 





Attach to your business letterhead 


Please send me a complimentary set of your Electric Heater Application 


Bulletins (GEA-5077, GEA-5095, GEA-50 


96, GEA-5097, GEA-5098). 


I'd like to borrow the sound slidefilm from my nearest G-E office 


Name 
Company 
Street 


City 


Title 


State 


= GENERAL GQ ELECTRIC mm mnad 
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High quality, non-ferrous 


BEARINGS 
BUSHINGS 
WEARING PARTS 


machined or rough cast from 








of tne specific formula best suited 
to the application. Backed by 
a@ money-back guarantee 
of longer service and 
lower maintenance cost. 


Castings to your patterns — any 
size, shape or section up to 3,000 
Ibs. Pattern making, designing 
and machining 


American Crucible methods, ex- 
perience, know-how, and equip- 
ment spell big savings for you 


PROMET BRONZE BAR STOCK 
Round, hexagon and square. Rough 
cast or semi-finished. Cored stock, 
all sizes (by ', steps) from '2” 
minimum core to 12” O.D. and 
13” lengths. Six grades of hard- 
ness 


Let us quote you on your require 
ments and make recommendations 
as to alloys. You are invited to 
submit blueprints, conditions of 
operation and other dato. 


Write for literature 
THE 
AMERICAN CRUCIBLE 
PRODUCTS CO. 


1317 OBERLIN AVENUE 
LORAIN, OHIO, U.S.A. 
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( HOW MUCH METAL CAN YOU BUY FORT 
































LCONOMY is one of 11 reasons why 
GRAY IRON LEADS THE FIELD! 


Where you need volume and weight for stability 
and rigidity, Gray Iron gives you the greatest 
economy. You can buy more of it per dollar than 
any other metal. (See chart above. )* 

TOTALIANNUAL SHIPMENTS Rat tos But ultimate economy is only one of 11 reasons 
for Gray Iron’s increasing popularity. Its other 
advantageous characteristics include: 


e Castability 
e Rigidity 
— a 1 e Low Notch Sensitivity 
OTHER CAST PRODUCTS o Wear Resistance 
a e Heat Resistance 
e Corrosion Resistance 
e Machinability 
e Vibration Absorption 
e Durability 
e Wide Strength Range 
These are the reasons for the steady increase in 
the use of Gray Iron as against all other cast prod- 
ucts. (See chart at left.) 
Are you taking full advantage of Gray Iron’s un- 
GRAY IRON CASTINGS matched combination of properties in your products? 
Write for free booklet, “GRAY IRON—Its 
Mechanical and Engineering Characteristics, and 
Details for Designing Cast Components”. 


Make It Better With Gray Iron 


SHIPMENTS +> MILLIONS OF NET TONS 





“Chart based on the comparative costs of raw materials (Materials 
& Methods—Engineering File Facts, Number 156—March, 1948) 


Second largest industry in the metal-working field. 


GRAY IRON FOUNDERS SOCIETY, INC. 


NATIONAL CI/TY-E. 6th BLDG, CLEVELAND /4, OH/0 
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Accurate Machine Control starts 
with an accurate transmission 


To solve your speed-control problems 


& ook t0 
J, SP 


Wire, phone or write Lewellen Mfg. Co., Columbus, Ind. 





World-famous 


Variable- Speed 

TRANSMISSIONS 

MOTOR PULLEYS 
AUTOMATIC CONTROLS 
ELECTRIC CONTROLS 
REMOTE CONTROLS 





Brad y FOR COOLANTS, 


AIR-CONDITIONING, 


Pumps REFRIGERATION 


@ All-brass construction, 
rust proof, light weight, 
low cost. Heavy duty 
oversize motor, totally 


enclosed. Ball bearing, MAKES 


SPUR 
e 
BEVEL 
e 
HELICAL 


one-piece shaft. 


MITRE 


CAPITOL 


HERRINGBONE 
* 


You get over 40 years of engi- 
neering and precision gear cut- 
ting experience when Capitol 
ae turns your blueprints into gears. 
Our engineers can also give you 
valuable assistance in designing 
production run gears for your 
particular requirements. Specify 
Capitol made gears for the ma- 
chines you design and be assured 
of quality gears promptly de- 


AND 
Special pumps designed, engineered and mnneey Oren livered. 


manufactured to meet your requirements. GEARS 





SEND US YOUR PRINTS TODAY! 


F. E. BRADY PRODUCTS, INC. Nth dom 4. tcl) bee 


18TH AT EBRIGHT . MUNCIE, INDIANA 337-P NORTH HAMLINE AVE. © ST. PAUL 4, MINN, 
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Model 53 Ktozure (illustrated) is 
produced in a range of sizes for 3” 
to 10” shafts. Model 63 Kiozures, 
employing the same engineering 
principles but differing in details of 
design, are made in a range 

of sizes from \%” to 

and including 

3” shafts. 








Specially Designed 
KLOZURE Oil Seals 


For those applica- 

tions for which none 

of our regular Kio- 

ZURE models is suit- 

able we design and 

manufacture oil seals of 

many special types. Ex- 

amples of such special 

constructions are ... 

small seals for needle bear- 

ings... seals for self-align- 

ing or spherical bearings . . . and rugged seals 

as illustrated at the left for steel mill roll necks 

or other shafts of large diameter. If you have a 

bearing seal problem let our experienced 
technical staff solve it for you. 
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PATENTED 


Seals bearings effectively even on shafts having 


considerable “whip” or lateral movement. 


Models 53 and 63 Krozure Oil Seals are extremely 
sensitive to any radial movement of the shaft because 
each flexible finger of the tempered steel spring delivers 
its pressure independently to the resilient tip of the 
precision-molded sealing element. On either high-speed 
or low-speed shafts these KLozures provide maximum 
sealing efficiency with minimum friction. Ask for our 
Model 53 and 63 Ktozvre catalog. 

Garlock Kiozures are also made in many other regular 
models and in a complete range of sizes including Metric 
O.D. to fit bearing manufacturers’ standard bores. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 


GARLOCK 








SYNTHETIC SAPPHIRE for 


SPEED 
CONTROL 


Outlasting hardened steel and cemented v 
carbides 2 to 5,000 times. 0 


Resistance to Friction Electrical 


Affording very low friction surfaces due D ° 
to hardness and surface continuity. rives 


Resistance to Wear 


Resistance to Heat Distortion You probably read this 


, authoritative and helpful 
Retention of form at temperatures up oe ae 


to 1.000°C. feature article in the Janu- 
ary issue of Propuct 

° ° ° ENGINEERING. Concisely 
Retention of Insulating Properties , i 
written, it surveys per- 
Excellent dielectric properties over a wide 
range of temperatures. 


formance characteristics 
and equipment require- 
ments. Charts and drawings 
Linpe Synthetic Sapphire is available in a variety of graphically illustrate im- 
forms. It can be polished by flame or ordinary diamond portant design factors dis- 
polishing: it can be formed and bent by flame. Polished cussed in its 32 pages. 
sapphire surfaces keep free of dirt. and in many anti-fric- For those who would like 
tion applications, need not be lubricated. copies of this basic treatise 
The experience that LinpE engineers have in applying for distribution to their 
sapphire to industrial processes may be of help to you. technical staffs, we have a 
Call or write the Linpe office nearest you. Get your copy supply on hand. 
of the “Synthetic Sapphire Data Sheet”. and the “Syn- Reprints in booklet form 
thetic Crystal Stock List™ of forms available. are available in limited 
quantities at 25¢ each from 
Reader Service Depart- 


ment. 


AHOE 





THE LINDE AiR Propucts COMPANY PRODUCT 
REN Coe Regprate ENGINEERING 


|, 30 East 42nd St., New York 17, N.Y. (jf Offices in Other Principal Cities 330 W. 42Np STREET 


ag Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto New York 18, N. Y. 








The term “Linde” is a trade-mark of The Linde Air Products Company 
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‘Wher ,»ou specify sleeve bearings, 
vou get the advantage of a complete 
service at Federal-Mogul, in research, 
engineering and production, plus 50 
years of specialized sleeve bearing 
experience. Each of our seven manu- 
facturing plants specializes in produc- 
tion within a specific range of alloys 
and sizes, from tiny bushings to giant 
bearings up to 27%” diameter. In 
each plant our Quality Control group 
carries research and engineering 
quality standards into every phase of 
manufacture, from checking the qual- 
ity of raw materials through to your 
finished bearing. A typical bearing, 





Research - Design + Production 


FOR YOUR SLEEVE 
BEARING REQUIREMENTS 


Complete Range of Alloys 
Complete Range of Sizes 
PLUS Quality Control! 











whether it is one of an order for 500 
or for 50,000—will receive as many 
as 108 measurement checks, analysis, 
temperature and special tests and 
visual examinations before it is re- 
leased for delivery. That’s how fine 
performance is built into every 
Federal-Mogul s#lent sleeve bearing 
you receive. Whatever your require- 
ments, without obligation, consult our 
research or engineering service. 


FEDERAL-MOGUL CORPORATION, 11043 SHOEMAKER, DETROIT 13, MICH. 
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1899 - Fifty years of continuous 
bearing experience —-1949 


FEDERAL 
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LORD 


mountings 
regulate 
the 
regulator 


4So.—— <O 
*Seastics 
Precision balls made for your job. In many 


warded to you promptly. 


THE HARTFORD STEEL BALL CO. 
HARTFORD, CONN. 
NEWARK AN | OFFICE EXPORT OFFICE. NEW YORK CHICAGO OFFICE 
MARKET 2 7169 PHONE PENNSYLVANIA 6 2078 — FRANKLIN 19 
2ins4e6 


The function of the Jack & Heintz 

Inverter is to convert the 27 volt DC 

output of the airplane’s power supply 

to 115 volt, 400 cycle AC power re- 

quired for various applications, including radar. 

Voltage control within close limits is essential. 

The electronic voltage regulator contains small 

vacuum tubes and these must be isolated from 

airplane vibration and shock due to rough land- 
ings and other causes. 

A Lord Vibration Control System solved the 

problem of vibration interference. The regulator 


is supported by two Multiplane Mountings and 

Also other 
Grinders, 
and protect it from outside interference. Speeds 40,000 


one Sandwich Mounting which effectively isolate 


Whether your product needs protection from A powerful, fast-cutting tool, to 100,000 
outside interference for its best performance, or streamlined in design, easy to R.P.M. Such os 


f : : : hand! Seal df | to operate 
needs effective control of its own vibratory angie. Vesigned for real pro- Tungsten, Car- 


forces, Lord engineers can help you. duction work and the toughest bide Burrs, Ro- 
jobs. Precision made, excellent tary Files, etc., 

See our bulletin in Sweet's 1949 File for Product balance. Special grease-sealed to full efficien- 
Designers or write for Bulletin 900. It describes 


bearings . . . no lubrication re- cy. 
the complete line of Lord products and services. 


quired. Fitted with steel hous- 


« 
Automatic Air 


LORD MANUFACTURING COMPANY, ERIE, PA. | SRO ee mete. Line Filters and 


Conodion Representative: Railway & Power Engineering Corp. Ltd. 4 Write for Literature Lubricators. 


Vibration Control Systems a Bad gg Eg mr 


DETROIT 26, MICHIGAN 
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BAKELITE Phenolics 
Make WARM FRIENDS! 


Oo Looking for a strong, lightweight, heat-resistant material? Your 
warm-friend-in-need may well be a BAKELITE Phenolic Plastic—as 
it is for this ‘““Kodaslide” Projector, from Eastman Kodak. Its lens 
mount, barrel, top, and bottom, are rapidly and inexpensively molded 
with a smooth, lustrous finish that requires a minimum of finishing. 
All parts are assembled quickly. A plus value is its excellent electri- 
cal resistance. Do these good-looking projectors suggest the use of 
BAKELITE Phenolics in the parts or products you manufacture? 


Molders: Auburn Button Works, Inc., and Waterbury Button & Mfg. Co. 


BAKELITE Bonding Resins 
Help Nearly EVERY INDUSTRY! 


© Take these “Rusco” brake linings bonded with BAKELITE Phe- 
nolic Resins by the Russell Manufacturing Co. Longer service life 
is demonstrated, for example, on New York City taxicabs where they 
last nearly three times longer than linings formerly used. Clutch 
facings last longer, too. It’s typical of the way the great variety of 
BAKELITE Bonding Resins are adding life and efficiency to many 
products such as abrasive wheels and sandpapers, and glass, mineral 
and vegetable fiber thermal insulation, storage battery plate separa- 
tor retainer mats, and tuft binders for carpets and rugs. As sand core 
bonds for ferrous and non-ferrous metal castings, they're speeding 
foundry operations, lowering costs. 


MORE BAKELITE NEWS ON NEXT PAGE 





BAKELITE 
NEWS @ 


NOTES FROM BAKELITE CORPORATION 
ON BETTER, FASTER, LOWER COST 
PRODUCTION WITH “BAKELITE" PLASTICS 


SALES Compelling Premiums 
Need Premium Quality Plastics 


2] That’s why BAKELITE Styrene Plastics are used 
in the rear-view mirror glare shields included as 
premium offers with S. C. Johnson & Son’s famous 
“Carnu” auto polish. BAKELITE Styrene Plastics 
come in virtually every color, transparent, trans- 
lucent or opaque. They mold easily to close toler- 
7 ances and fine detail—providing smooth, lus- 
trous surfaces. They are ideal for toys, games, 
packages, novelties, premiums, brushes, 
combs, a thousand and one things. 


Molder: Armstrong Products Co 









A BETTER TV Cabinet 
at LOWER COST 


0 Philco Corporation accomplished just that—with BAKELITE 
Plastics. Easily and inexpensively molded, the BAKELITE Phe- 
nolic cabinets of Philco’s new 7 and 10 inch direct-view table- 
type TV sets permit fast mass production at lowest cost. The 
cabinets are molded in one piece with all lugs, chassis mount- 
ings, and openings completed at the same time. Color and per- 
manent lustrous finish are self-contained. The lower cost helps 
bring television to more people which means broader markets 
for Philco. 


Molders: General Industries Co., and American Insulator Corp. " 

























Immense New ADVANTAGES 
in Plastic-Surfaced PLYWOOD! 


5] Paper-plastic surfacing offers these qualities to plywood: ‘ 
Armor-clad resistance to wear and weathering, higher tensile 
and flexural strengths, greatly decreased moisture absorption, 
and a better surface for painting. Kimberly-Clark Corp. impreg- 
nates a special paper stock with water-soluble BAKELITE Phe- 
nolic Resins. Sheets of this “Kimpreg” material are then laid up 
with the glue-spread assembly of wood plies. The lay up is cured 
in a hot press. The paper-plastic surfacing is anchored perma- 





















‘ nently to the plywood. The resultant product is sold by Georgia- 
Pacific Plywood and Lumber Co. as GPX Plastic Plywood. It is 







widely used for concrete forms that can be re-used mary times; 
shipping cases, farm buildings and wagons, production-line 
gy e Itc | chutes and tables, marine decking, linings for freight cars and 
trucks, and sidings for buildings. 
wa) wone 
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BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation Tg 
(Pe. te 





, 





Design Changes Are Easy with 
Versatile, Adaptable Plastics! 


Check coupon below for information on specific subjects illus- 
trated. For general information, write for copy of Booklet G-8, 
“A Simplified Guide to BAKELITE and V:NYLITE Plastics.” 
TK ee RE RTE a AE RE A Se 
BAKELITE CORPORATION 
2nd Street, New York 1 























Dept. C-10 
pe S&S A 


30 East 4 





Please send information on subjects checked below 







1. BAKELITE Phenolic Plastics i. BAKELITE Phenolic 
Plastic Cabinets 






2. BAKELITE Styrene Plastics 






5. Plastic-Surfaced 







Plywood 






3. BAKELITE Bonding Resins 








Name 


Company 







Street 







Zone 
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So they used American Seamless Flexible Metal Tubing for 


connectors in this installation. 


manifold 
:ccurately into line. 


the 66 
Couplings swing freely and ; 
struggling with rigid or semi-rigid pipe or tube 


No 


Resists corrosion, heat and cold; minimizes vibration. Ameri- 
an Seamless Flexible Metal Tubing can be flexed 


wherever connectors must move... 
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66-cylinder installation of the C-O-Two Fire Equipment Company's ex 
tinguishing equipment at Bonneville Dam Power Plant. Each cylinder is 
connected to the manifold by means of a flexible connector made with 
|. D. Bronze Tubing (seamless bronze with two braids 

2 N. J. 


American ¥%“ 
Photos courtesy C-O-Two Fire Equipment Company, Newark | 


They wanted 
these cylinder connections 


simple... and safe 


thousands of times with no danger of failure —car- 


ries thousands of pounds pressure safely. For flexible 
metal hose or tubing designed for use with almost 


any gas, vapor, liquid, or even semi-solid, consult The 


American Brass Company, American Metal Hose 


Branch, Waterbury 20, Connecticut. In 
The Canadian Fairbanks-Morse Company, 


Canada: 


Lid 


ANACONDA 
aig 
* 


COL 


FLEXIBLE METAL HOSE AND TUBING 


IQ2 





THERE'S AN TRACING CLOTH 
THAT DEFIES TIME 









TO REACH THOSE 


id 59 @ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 


transparency and ink-taking surface and 


| N T re if A S S — M BE LY Oo . the superb quality of its cloth foundation. 


Imperial takes erasures readily, with- 


METAL STAMPINGS sauna sounder a Gren Sewelags 


made on Imperial over fifty years ago 


are still as good as ever, neither brittle 
rot oped IMPERIAL 
If you like a duller surface, for’ clear, 
b hard pencil lines, try Imperial Pencil Trac- TRACING CLOTH 
N ing Cloth. It is good for ink as well. 


S SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


U Your Product 


FREE— With 































Faster Production 
at LOWER COST 





% Self locating. No fixtures or locating pins 
necessary. 


%& Speeds assembly. Fastest possible handling 
of parts attained by feeding nuts from mech- 
anism attached to welding machine. 


% Simplifies stampings. Midland nut does not 
extend through—no pockets or depressions 
for clinching necessary. 


% Reduces inventory. Midland Welding Nuts 
can be used on a wide variety of metal 
thicknesses. 








Write or phone us today for full particulars. 





It won't cost you any more to specify the 


wre 
T i ROCKFORD clutch that is exactly suited to 
mrs & your product's power transmission control re- 
h Quirements—than to try to ‘get by’ with one 
that only meets some of your needs. With 


an extensive range of clutch types and sizes 

s TE E L Pp ‘7 ¢] D U Cc 7 y s Cc oO to choose from, and a vast amount of ex- 

e perience-data to draw upon, ROCKFORD 

? / engineers can help your technical staf im- 

j ichi prove the power transmission control in your 

6660 Mt. Elliott Avenue ¢ Detroit 11, Michigan nee deg ggoe aay ml ype ays 4 

request for a ROCKFORD engineered-to- Machine Tools 

the-job clutch recommendation, for your pro- 
duct, will not incur any obligation, 


Production Units 





; ROCKFORD CLUTCH DIVISION 
WORLD'S LARGEST MANUFACTURERS OF AUTOMOBILE FRAMES — Annee 


Rockford, Itlinols 
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From a letter of 

Oak Mfg. Co. on cabinets 
MOLDED by RICHARDSON 
for their new 45 R.P.M. 7 


automatic record changer 





RICHARDSON MOLDING SERVICES 








1] CLEVELAND 








Propuct 


This sturdy record changer cabinet, 
molded by Richardson for Oak Mfg. 
Co., is only one of thousands of parts 
Richardson has molded efficiently, eco- 
nomically and on time for scores of 
manufacturers. 

These cabinets come from the molds 
with a smooth, attractive finish that 
makes further finishing operations un- 
necessary. 

Richardson experience in molding 


6y RICHARDSON 


Dependable names in plastics 


+ OETROIT + INDIANAPOLIS ~ 
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GENERAL OFFICES: LOCKLAND. OHIO 


Sales Headquarters: MELROSE PARK, ILLINOIS 


MILWAUKEE + WEW BRUNSWICK. (N. 3.) + 


plastics produced this cabinet with 
tapped machine screw holes accurately 
spaced for quick, easy assembly. Also, 
Richardson experience pointed the way 
to produce the job at minimum cost. 

Hundreds of manufacturers have 
found that Richardson’s extra experi- 
ence, extra facilities and extra know- 
how have paid important dividends. 
May we discuss with you your next 
plastic molding job? 


The RICHARDSON COMPANY 


FOUNDED IN 1858 


ROCHESTER « 


NEW YORK 


PHILADELPHIA 





‘Specials’ 
can be 


LESS 
EXPENSIVE! 


Yes, custom-designed wood bearings are more 
practical, less expensive in many applications where 
designers, due to cost considerations, are forced to 
‘squeeze’ stock bearings. Important design values 
are lost in the adaptation to stock bearings—values 
that can be saved by using POBCO precision-made 
bearings. 

We will be glad to match performance with 
any custom-designed bearing, to match cost with 
any stock bearing. Let us send you FREE samples 
for test purposes, precision-made to your exact 
specifications. 

A further aid in solving your bearing problems 
is POBCO’s ‘’Design Data’’ Manual, just published. 
On loan to engineers and machine designers, it is 








| 


for Easy Starting of 


PUT A MERCURY CLUTCH ON THE JOB 


ELECTRIC MOTORS 
GASOLINE ENGINES 


In starting a direct-coupled motor 
the torque requirements are great- 
est and the motor the least effective 
in the first few seconds of starting 
time. Installed on an electric 
motor, a Mercury Clutch permits 
the motor to reach its full effective 
operating speed before the load is 
applied. RESULT: Lower current 



























available at your request. 


PARAMOUNT 
OILLESS BEARING 
COMPANY, INC. 


99 HOPE AVE. 
WORCESTER, MASS. 


demand, trouble-free starting, no 









burned-out motors or blown fuses. 





On a gasoline engine a Mercury 

Clutch allows load-free starting and 

no-load idling. It eliminates stalling. 
Write for catalog. 


C Mercury Clutch Divisiin 


CANTON 6- OHIO 





AUTOMATIC STEEL PRODUCTS INC 











PROTECT YOUR PRODUCTS DURING 


APPROX ’ 
1/3 SIZE es 


WHERE SPACE IS A FACTOR 
and Accessibility a Must— | 
USE R-B-M INDUSTRIAL CONTACTORS 


R-B-M Industrial Contactors, with interchangeable nor- 
mally open and normally closed contacts, can be mounted ani 
in minimum space without sacrificing accessibility. You 

will also find that the initial low cost of R-B-M, plus long 
and dependable performance, will save you money. 


HEX SOCKET TYPE PLUGS 


FOR NPT PIPE THREADS 


Pecos TYPE PLUGS SHOULDER TYPE PLUGS 
NPT PIPE THREADS FOR MACHINE SCREW THREADS 


Made of tough, non-brittle plos- 
tic. Available from stock molds 
in a wide range of sizes. Details 
in BULLETIN P-460/. Copy mailed 
on request 

















al 
Available in 10 and 15 ampere sizes, 600 volt A.C., 2 to > 
TYPE C CAP NUTS » -reve au» 2 4 > > » i . 
sears meeonenes 8 pole non reversing —2 to 4 pole reversing. Open and ; 
AND NPT PIPE THREADS CONTRACT MOLDING enclosed types. Write for Bulletin and Price List on your 
in oll standard thermoplos- company letterhead. a 


tic and thermosetting 


Dept. E-12 R-B-M DIVISION OF ESSEX WIRE CORP. | 
Logansport, Indiana ' 
‘ = 





; 5 SSWHITE ,,, STICS owsi0n 


———DEPT. DP 10 EAST 40th ST, NEW YORK 16, N. ¥.— 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


MANUAL AND MAGNETIC ELECTRIC CONTROLS y 
— FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 4 3 





cee: 
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Wyman-Gordon—specialists in the vital forgings of the internal 
combustion engine since its inception—is today the largest pro- 
ducer of crankshafts for the automotive industry and of all types 
of forgings for the aircraft industry. 

Be it crankshafts and other vital forgings for the piston type en- 
gines or turbine wheels and impellers for turbo jets—there is no 
substitute for Wyman-Gordon experience. 


Standard of the Industry for More Than Sixty Years 


WYMAN - GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 
HARVEY, ILLINOIS - - : i MICHIGAN fi) 


= >-_ 
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WIRE FORMS 


of all kinds 
FROM FLAT OR 
ROUND WIRE 


Send Us Your Inquiries 


Ze CUYAHOGA SPRING 0 


10251 Berea Road, Cleveland 2, Ohio 








r VWULCAN °* 


FAT MELTER 


For melting An example of a special elec- 
fats, greases, tric immersion heater designed 
waxes and for a specific job. Made in any 
similar com- height, diameter, power or shape 














pounds. of heating element, to fit the 
job to be done and the kind of 
110-125 or material to be melted. 
230-240 volts 
60 cycles, AC Vulcan makes all types of elec- 


tric heating units — cartridge 
flat, immersion, band and tubu- 
lar. Both in standard numbers 
and special types. 


If you have a problem 
involving electric heat, 
perhaps our engineers 
ga can help you. 















VULCAN ELECTRIC COMPANY 
DANVERS 18, MASS. 


Makers of Vulcan Electric Soldering Tools, Electric Solder Pots, 
Electric Glue Pots, Electric Branding Irons and Electric Heating 
Units, —t the new Vulcan 900 series for chang- 
ing over any hot water heater to electric operation. 


















NORMALLY OPEN 
NORMALLY CLOSED 
DIRECTIONAL FLOW 


| The new 3-way Skinner 

| Diaphragm Type Valves 

| have 5° 36" orifice and 

. sued 3%” or 14” N.P.T. ports. 
All metal internal ail are brass or 
stainless steel. Soft synthetic inserts pre- 
vent leakage— pilot is spring loaded for 
positive action—diaphragm is tough 
coated nylon fabric for long life—valve 
weighs 334 Ibs.— maximum power con- 
sumption, 10 watts. Designed forcontinu- 
ous or intermittent duty with petroleum 
oils, kerosene, gasoline, water, air and 
inert gases from 20 to 150 p.s.i. Small 
in size—large in capacity. 





Write today for 
new free Bulletin 
No. 493 giving 
complete data on 
models and prices. 


THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 








Ih Skinner ELECTRIC VALVE DIV. 
















when the call is for 


CONTROLS 


you'll find the answer 





Bigger, Better, 
~ General Controls Catalog 
now ready — —reserve your 
copy today. 
104 pages covering the complete 
General Controls line of Auto- 
matic Pressure, Temperature, Level 
and Flow controls. It charts, tabu 
lates and details, capacities, pres- 
sures, dimensions and_ specifica 
tions of hundreds of controls. 
Whatever the product or process 
in heating, refrigeration, aircraft 
or industry, there's a better Gen- 
eral Control for the job. General 
Controls do more and cost /ess 
The new Catalog tells how and 
why. Send for your copy today 
GENERAL CONTROLS 


804 Allen Ave., Glendale 1, Calif. 


GENERAL CONTROLS 


Automatic Pressure, Temperature, Level and Flow Controls 
FACTORY BRANCHES: Baltimore (5), Birmingham (3), Boston (16 
Buffalo (3), Chicago (5), Cincinnati (2), Cleveland (15), Dallas (1 
Denver (4), Detroit (8), Glendale (1), Houston (6), Kansas City (2 

New York (17), Minneapolis (2), Philadelphia (40), Pittsburgh 

22), San Francisco (7), Seattle (1), St. Lowis (12), Tulsa (6 


DISTRIBUTORS IN PRINCIPAL CITIES 
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Resists WEAR 





Trade-Mark 


HAYNES precision investment castings are 
available in a range of alloys that are best 
suited to combat wear, heat, and chemical 
corrosion. These alloys—such as HAyYNEs 
STELLITE, Hasrecttoy, MuLtimMetr, and various 
stainless steels—are often difficult and costly 
to machine, forge, or form into the desired 
shapes. They can, however, be precision in- 
vestment-cast readily and economically 

If you're having trouble obtaining parts to 
meet severe operating conditions, investigate 


the precision investment-casting process. It 


Es Pa 





Super-Alloys in Intricate Shapes 


with HAYNES Zeccacon 


enables you to specify intricate castings in 
large quantities—at reasonable prices. And 
parts are cast to such close dimensional toler- 
ances that finishing operations are reduced 
to a minimum. 

Our staff of engineers will help you decide 
where precision investment-cast parts can be 
used in your designs. Contact the nearest 
district office or the gc.ieral office in Kokomo, 
Indiana, for engineering assistance. Ask also 
to receive a copy of the fully illustrated book- 


let, “*HAyNes Precision Castings.” 


Castings 










This part, which is used in a fuel 


se control mechanism for gas turbine 


The hollow nozzle diaphragm par- 
tition for the General Electric J-47 


engines and operates without Type 316 stainless steel was 


lubrication, is precision investment- selected for this float rod driver, 


cast of Haynes Sreuite 98M2 


(TG-190) jet engine is made of 





used in a_ control instrument, Haynes Srewute alloy No. 21. It must 


alloy to resist the severe abrasion because it must withstand the action remain strong and corrosion-resist- 


encountered in operation. of corrosive solutions. ant at elevated temperatures 


eee eee eee eee eee eee eee eeeeeeeeeeeeeeees 
eee eee eee eee eee eee eeeeeeeeeeeeeeeeeeees 








y Haynes Stellite Company 

















Unit of Union Carbide and Carbon Corporation | 
i 
General Offices and Works, Kokomo, Indiana ] 

j 4 , Sales Offices 
| TRADE-MARK OE) sp Ta Chicag Cleveland —Detrott—H 
Ath) Les Angeles —New York—San Francisco—Tulsa 
a oo 
7 ) —- all 





| eA een m ant a ti mln ii ein manatee a. it 
The trade-marks “Hoynes,” “Haynes Steilite,” “Hastelloy,” and “Multimet” distinguish products of Haynes Stellite Company 


~ (aee 
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ELIMINATE 


= pee ae < Cu 
Sm) with MAGNATROL 

% fe § Ye Ye SOLENOID 

Mean VALVES 


INFINITE 
VARIETY 


in ELECTRIC 
SWITCHING 


They are the shapes of the 













@ Quick Operating 
@ Non Sticking 
@ Tight Seating 





These three design advantages are 
your assurance against costly flow 
failures. Attain dependable, accu 
rate, automatic or remote control of 
liquids or gases with Magnatrol 
Valves. You can install them quickly 
and easily in connection wit 

tlow-meters, thermostats, float and 
time switches. Every Magnatrol Valve 
is delivered to you — factory tested 
and guaranteed tree from detects in 








y/ 


he 
= 


standard contact elements material and workmanship FREE CATALOG! 
used in ESCO multi-pole, a ee are Write today, Att: E. W 
Avail: ormally closec }ecer naga - 
a normally open models Pressure ifactestod tarsiaee: eon 


rotary, detent switches. These 
elements, specially assem- 
bled to meet your particular 
switching requirements, per- 
mit a single control handle to 
operate a multi-pole, multi- 
stage, multi-position switch. 


ranges from zero uj 
to 575 volts, 25, 50 of 
cycles. D.C. co 250 volts 


to 300 PSI 


‘0 taining specifications, sizes 


and dimensions 


of 


il 
Tey 


4 





MAGNATROL VALVE corp. 


HAWTHORNE 5, NEW JERSEY 


‘Wrrry 





An infinite variety of circuit sequences can be 
obtained by proper assembly of the contact f= TT i 
terminals, rotor blades, detent plates, and frame s 

elements of which ESCO multi-pole, rotary, 
detent switches are composed. Whatever the con- 
trol function you require...it can be obtained 
with an ESCO switch. 


THESE SPECIFICATIONS 








cover wide operating needs ¥ 
FINS v6.00 .. 10A, 125 VAC — 
5A, 250 VAC 
0 Ar One to 40 
POSITIONS 6.000: 4, 8, or 16 
MANDLES 0.00000 Oval, pistol-grip, 
removable You don’t need } 
MOUNTINGS ..... Base or panel tornado speeds to benefit from 1 
CONNECTIONS ... Side the use of ball bearings. i i 
COST ... below that of most “standard” switches. Fast or slow, constant cr intermittent, partial or ! 
: complete rotation — all deserve study. Design engineers ne 
Write today for data sheets showing the structural details will profitably investigate the possibilities of . \ 
that provide ESCO’S unsurpassed versatility. miniature ball bearings for application | 
PROMPT DELIVERY in limited spaces. More than 40 different types 
For your heavy-duty applications, and sizes from 1/8 to 5/16 O. D. | ‘ 
are discussed in Catalog PE129 i 
ii 
’ 











avaiable in current ratings up £0 206 Write fort ody SS 
CT meek sion BEARINGS 
ELECTRO SWITCH CORP | = A ihe 0 RPREATAS 
Scene, NEW HAMPSHIRE, U.S.A. 


193 BROAD ST. WEYMOUTH 88, MASS. IRE, U 
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Where ROD ENDS ae weed 












SPHERICAL ROLLER 
' BEARINGS BEARINGS 





| Unibal SPHERICAL BEARING ROD ENDS 
WILL DO IT BETTER 


A single ball oscillating in bronze bearing inserts provides large supporting area so that 
heavier loads can be carried without breakage. The ball is bored to admit the shaft and 








the free action compensates for shaft misalignment and deflections in all directions. 
Ample provision for lubrication around the ball. Stocked in a wide range of sizes. Write 
for catalog. 


Investigate Cost Savings with HEIM Unibal Spherical Bearing Rod Ends. 


THE HEIM COMPANY 


FAIRFIELD CONNECTICUT 
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NOW FOR 
NEXT YEAR... 


The designs for 





FOR LOWER 
TARE WEIGHT 


Users of Wirebound Boxes and 
Crates consistently save 33% on 
tare weights. In addition, 
Wirebounds require less storage 
Space, are easily handled, can be 
Set-up in less than a minute, 
and are ideally suited to 

modern warehousing.* 


LbOU ; 
4 PEON ( 





\ 1950 production 
can be made more 
effective if the gear- 
ing requirements 
are left with Dief- 
endorf — Specitica- 
tion orders only. 
All materials. All 

























































— —— << eae eos oe —— — ta 
types of gears accu- 
<4 rately produced. 
g FOR GREATER 
x j STRENGTH 
j DIEFENDORF 
La &’ To assure the utmost product 
tee 4 ~ protection in handling and shipping 
%. ee = Ss all Wirebounds are constructed to GEAR CORP. 
wea WING, a specifications developed by Syracuse, 
i ea . exhaustive laboratory and field NEW YORK 
1h as | testing. Wirebounds are designed to 
al meet the hazards of shipment and tl 
torage of your particular product.* N D ‘O: A F 
GEAR § 
| 
FOR FRAGILE PRODUCTS | a H N 
> FF, 
™ wa ta vy EbOUNy : Wen ’ t 
e adaptability of the Wireboun ach % ~~ 
principle is demonstrated by the variety es * ie ~ DISASTER STRI KES 
of containers shown here. Heavy 4 
products, delicate products, products The pre xduct 
of odd or irregular shapes ship 
safely and at lower cost in Wirebounds = behind the man 
Ask us for suggestions on shipping behind the DISASTER Ye 
your product.° — 9 . we 
IN THE HEADLINES... 
Every result has a cause—and when disaster 
strikes, we know that somewhere along the line 
there was a man who didn’t think through to 
| what might happen before it did happen 
We remember this truism with a deep sense of N 
responsibility when making Cash-Acme valve i ’ 
| for industry. ! | 
And when our valves leave the factory en route 
pen Me | to your plant, we know that so-far is so-good ! 
—_ | You have selected a dependable product and gone 
60 Wirebound Plants) BOXES & CRATES far to guarantee the pine ian life and my 
throughout the United States FOR LOWER TOTAL SHIPPING COSTS property entrusted to your judgment | Y 


*Send for this free book ... contains the full Wirebound story, technical A oe A PAE r 
information and demonstrates how Wirebounds are specifically designed = 

for each product. Mail coupon today! - ; 
Wirebound Box Manufacturers Assn., Room 1820 Borland Bldg., Chicago 3, Ill to ti fy, 

(J Send Booklet of Product Information [] Send a Sales Engineer 


AW.CASH VALVE MANUFACTURING CORPORATION 





NAME 
“COMPANY : ; “ADDRESS —. 6662 EAST WABASH AVENUE DECATUR, ILLINOIS, U. S. A. 
tir¥ ZONE State __ 


OUR PRODUCT Is 
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P ocoth § 
we @ silky-s™ ‘ ines 
Steam pots oY nal combustion = to 
' that inter er been able 


wer nev 
a alone hove 


duplicate. 
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To combine the smooth power advantages of steam and the 
economy of Diesel power, Dierks Lumber and Coal Co., of 
De Queen, Ark., recently installed a Twin Disc Hydraulic 
Torque Converter (Lysholm-Smith type) in their 25-ton crane 

when they converted it to Diesel power. 

The Orton crane now operates 16 hours a day with no 
interruptions. Except for a simple clutch lever on the torque 
converter, no original controls were added or changed. 

Besides providing steam power performance, the Twin Disc 
Torque Converter multiplies torque up to five times... 

enables the crane to push a 100-ton load with ease. 

Sluicing and road travel are smoother, faster, and there 

is less swing of the suspended load. 

Ask your nearest Twin Disc dealer for details on 
converting steam to Diesel or gasoline power, or write 
Twin Disc today for Bulletin No. 135-C. 

Twin Disc CLUTCH CoMPANY, Racine, Wisconsin, 

(Hydraulic Division, Rockford, Illinois). 
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Power Transmission Problems a 


SOLVED SIMPLY GREY IRON SHIN 


‘ 
WITH ible Shafts ONE OF THE NATION'S 
TD Flexi S LARGEST AND WWE fe) b) 3:3) 
id Xe) 9) Uler gfe). "FOUNDRIES 


* 





ESTABLISHED 1866 


THE WHELAND COMPANY, 


FOUNDRY DIVISION jy — 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 





@STOW FLEXIBLE SHAFTS simplify intri 
cate power transmission problems by elim 
nating complex gearing with its close toler 


ance and alignment difficulties 







Volume users 
@ STOW FLEXIBLE SHAFTS provide sav rob 








ings . . . increase design efficiency and > ’ 

“a hecial “fadrteners 
eliminate hazards of exposed shaft assem 
blies rolaYe Mol |IT-Ye Me (-Sala-33 







turn first to 






@ WRITE TODAY FOR YOUR COPY OF 
STOW’S NEW BOOK ON FLEXIBLE UNITED-CARR 
SHAFTING (included in Sweet’s 1950 File 
for Production Designers). LEARN HOW 
STOW FLEXIBLE SHAFTS design engineering 
GW HAVE BEEN SOLVING ; service 

POWER TRANSMISSION A 
) PROBLEMS SINCE 1875 







for cost-cutting 





















(ax Send us your specifications or 
requirements. Address Dept. 10 


UNITED-CARR FASTENER CORP. 


cTOwW MANUFACTURING CO. Cambridge 42, Mass. 
426 State St., | y, 
TO BINGHAMTON, N. Y. thy eis | DOT Zaz cy 
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OUT OF WIRE FORMS 


GUESSING the number of forming opera- 
tions needed to make a wire form can be fun 

but paying for them is a different matter 
Particularly if the item must be produced in 


large volume and sell at dime-store prices 


The answers to the problems above are 
(a) 1; (b) 4; (c) 3; and (d) 1. The answer to 
you) problem in wire forms is something that 
Wickwire’s engineers will be happy to figure 
out. There won't be any guesswork and the 
job may be easier than you think. For our 


tormed wire specialists have a knack of reduc- 


A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION + THE COLORADO FUEL AND IRON CORPORATION 
SPRING SALES OFFICE & PLANT—2 New Bond St., Worcester 6, Mass. + EXECUTIVE OFFICE— 500 Fifth Ave., N. Y.18,N. Y. 
SALES OFFICES—Boston + Buffalo + Chicago + Denver + Detroit + New York + Philadelphia 

PACIFIC COAST—The California W ‘re Cloth Corp., Oakland 6, Cal. 


Other Quality Wickwire Spencer Products include: Wire, Wire Rope, Metal Conveyor Belts, Chain Link Fence, Industria 
Wire Cloth, Poultry Netting, Hardware Cloth, Insect Wire Screening, Welded Wire Fabric for concrete reinforcement 
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ing forming Operatic ns Dy setuiny up special 


jigs or developing an item to a four-slide 


“teed and form” proposition 


To get the money-saving short cuts which 
Wickwire customers enjoy, tell us what you 
need _ then learn first hand about Wick- 
wire service and satisfaction. There is no obli- 
vation and it may result in a worthwhile 


reduction in your prod icuon cost 


Send for our free book, “Springs and bormed 
Wire It's fu valuable data about spring 
election dnd Midd 
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Spring or Screw 


Machine Product? 


The sample submitted to us was a round piece of steel 3” long, .062” 


in diameter, with ends chamfered. 


Request was for an estimate as a 


screw machine product. We saved our customer considerable money by 


making it in our Spring & Wire I 


orm Division 


We could have put it through as a screw machine product and based 


our price accordingly, but that isn’t 


Here no estimate is ever “run of 


the way we operate. 


mill.” Each receives individual atten- 


tion. If it seems there is a way the job can be done better, faster, we 


offer the suggestion as part of service. 


We'd like you to remember next time you place bids that the price is 


but a part of an estimate — often a 


SPR 


small part! 


INGS 


SCREW MACHINE PRODUCTS 


THE PECK SPRING CO. 


33 Summit St., Plainville, Conn. 

















ATING on the fly has been greatly 
simplified for major airlines by 
McKee Glasbake. Airline food cen- 
ters cook individual portions in 
Glasbake dishes. Kept at serving tem- 
perature in special containers, meals 
are served aloft in the same Glasbake 
dishes. Time, bother and equipment 
are cut to a minimum. 
Other McKee glass products are 
cutting Costs, raising profits, guarding 
quality for many of America’s top 





¢ ‘ 


manufacturers using industrial or 
commercial glass. McKee-made urn 
liners, appliance window panels, tele- 
vision mirror blanks, reflector lenses 
and many other items are assembled 
by manufacturers into their own prod- 
ucts. Precision to exact specifications 


GLASBAKE 


TAKES WINGS 


FOR DINNER AT EIGHT THOUSAND 


is assured by almost a hundred years 
of McKee glassmaking experience. 

McKee will make glass to your 
established design .. . help you de- 
sign new items .. . develop glass to 
meet your specific needs. If you use 
industrial or commercial glass now 

. if you think glass might replace 
other materials for you profitably, 
call on us. 





GLASBAKE COOKING WARE Supplied to 
airlines, caterers, hundreds of thousands of 
homes from the world’s most complete line 
ot glass cooking ware. Durable, resists physical 
and thermal shock, etching action of soaps 
and detergents 


McKEE GLASS COMPANY 


Established 1853 
PRODUCT DEVELOPMENT DIVISION 
JEANNETTE, PA. 


MAKERS OF THE WORLD'S MOST COMPLETE LINE OF GLASS COOKING WARE 








A handy reference 
on formulas for... 


¢ STRESS 
¢ STRAIN 
¢ STRENGTH 
of materials 








ERE’S your ideal guidebook on 

strength of materials. It con- 
tains extensive tables of formulas and 
numerous illustrative examples .. . 
includes the results of intensive analyti- 
cal and experimental work .. . presents 
for your quick reference all the formu- 
las for stress, strain, and strength use- 
ful to the design-engineer. It also 
brings you—step-by-step—the essential 
principles used in stress analysis, and 
provides you with fundamental data on 
the mechanical properties of materials. 


Formulas for 
Stress and Strain 


By RAYMOND J. ROARK 
Professor of Mechanics, University of Wisconsin 
366 pages, 6 x 9, 43 illustrations 
SECOND EDITION, $4.50 


PRODUCT DEVELOPMENT SERIES 


This practical book takes you from 
basic definitions through clear state- 
ments of general principles, and right 
on to facts, figures and formulas for the 
calculation of stress and deflection. You 
get everything from the principles of 
superposition and least work to formu- 
=o elastic stability of plates and 
shells. 


Check the partial list of tables this 
guide puts at your fingertips: 


—for straight beams, circular rings and flat plates 
under a wide variety of conditions of loading 
and support 

—for curved beams and torsion members of various 
sections 

—for thin- and thick-walled pressure vessels 

—for rollers and other bodies under direct pressure 

—for columns 

—for slender bars and thin plates in which failure 
occurs through elastic instability 


SEE IT10 DAYS—FREE 


Plea a all alee herein 
McGraw-Hill Book Co., Inc., 330 W 42dSt., N.Y. 18 

Sen me Roark's FORMULAS FOR 
STRESS AND STRAIN for 10 days’ ex- 
amination on approval. In 10 days I will 
remit $4.50, plus a few cents for delivery, 





or rett he book. We pay for delivery if 
you remit with this coupon; same return 
privilege 

Name 

Address 

City .. Zone State 
COT 6 6:0.5:0:6:0.060:K06000csescsecsons cece 


Position FPE 12-49 
Books sent on approval in U. S. and Canada only. 























RECIPE FOR A 


CAN OPENER comm 


‘oO 


HANDLE 


FIVE ZINC BASE Dit CASTINGS 


This Regina “Smoothcut” Model 300 can opener, 
manufactured to retail at $3.00, is a fast selling 
product of Regina Corporation, Rahway, N. J. Zinc 
| base die castings contribute much to production 


mmm 





ome 


SALES APPEAL, ECONOMY 


The smooth, satiny outer surfaces of frame, handle 


Ye efficiency and product performance. 


and lever castings make time-consuming finishing 





STRENGTH, ACCURACY 


These precision parts incorporate unusual shapes, 
intricate sections, dimensional accuracy and enough 
rugged strength to stand up under the thoughtless 
abuse often encountered in domestic kitchens. 





operations unnecessary; only the final dress coat- 
ing of enamel need be applied for an eye-appeal- 
ing product. Sales appeal is packed, too, in the pub- 
lic’s acceptance of metal for strength and precision. 
It’s zinc for these qualities plus durability. nie 


FOR INTERESTING NEW PRODUCTS, NEW INTEREST IN OLD 


—_— 


PRODUCTS, INVESTIGATE ZINC BASE DIE CASTINGS 
ANACONDA SALES COMPANY 


—— 











} ' 25 BROADWAY, NEW YORK 4, N. Y. 
. i a Subsidiary of Anaconda Copper Mining Co. 
ate COPPER*°ZINC*°LEAD* SILVER’ CADMIUM’ BISMUTH’ ARSENIC 
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Heavy Loads Hold 
No Fears For 


BLOOD-BROTHERS 


Universal Joints 7% 





The giant two-engined Lorain Moto- 
Crane pictured above, said to be the 
world’s largest crane on rubber tires, 
is manufactured by Thew Shovel 
Company of Cleveland, Ohio. Equip- 
ped with Blood Brothers Universal 
Joints for smooth flowing flexible 
power transmission, it has a lifting ca- 
pacity up to 90,000 lbs. 
Here, as in countions of other cases, 
Blood Brothers Universal Joints have 
proven themselves capable of handling 


tough assignments. 


Blood Brothers engineering and pro- 
duction facilities are qualified to serve 


you. Write for complete engineering 
data. 


UNIVERSAL JOINTS FOR INDUSTRY 


BLOOD BROTHERS MACHINE CO. 


Allegan, Michigan Chicago Office: 122 S. Michigan Ave. 


Divison of Standard Steel Spring Co. 


For SALES and SERVICE on 
VIKING ROTARY PUMPS 


Call Your Nearest 


VIKING REPRESENTATIVE 





ice organization in key cities st 









The Viking Pump Company 1s represented by # nation-wide sales and serv 
from ast th st from Canede to the 
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Cedar Falls, lowa 
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of 
PRECISION-MADE 


Accurate... High Strength .. . Economical ! 
Tourek’s new line of standard countersunk pipe plugs 
gives you the favorable physical characteristics of 
specially selected steel in combination with precision 
automatic screw machine production — resulting in the 


highest quality at costs which are competitive to old 
style plugs. 


Standard stock sizes, available with National Pipe or 
Dry-Seal threads are: 44", %", ¥2", %" and 1”. 


Tourek pipe plugs are available on special order in alloy 
steels, aluminum or brass in sizes up to 25%" diameter. 


Send today for literature which gives complete specifications. 


J. J. TOUREK MFG. CO. 





4701 W. 16th St., Chicago 50, Ill. 


HE 9 


UREK 





MAKERS OF QUALITY 


FAMOUS BALL JOINTS 





SCREW MACHINE PRODUCTS 
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»oe THAT’S CHASE FREE-CUTTING BRASS ROD! 


ALK about your free-cutting brass rod! In 
Chase regular Free-Cutting Brass Rod 

the number of lead particles removed in one 
revolution of a %° driil is about 9,000,000! 
Each of these particles is contributing to 
this free-cutting quality. That’s what speeds 
your production... preserves your machin- 
ery... produces a finer product. Ana Chase 
regularly produces 19 different highest 


quality copper-alloy rods for your needs. 

It’s to your advantage to buy brass rod 
from a brass manufacturer. Your problems 
are our problems. It is our business to 
offer you the best possible service — in- 
cluding free advice on special problems 
and alloys—and we have the /argest network 
of brass and copper warehouses and offices 


in the country ready to serve you. 


Whe Nalions He 


Cadguadeds foe 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 
ALBANYt ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY ({Sole: Office Only) 


Chase 


WATERBURY 20 CONNECTICUT 
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TOPFLIGHT STRESSES 


PRECEPT FOR ALCOA 
Dual purpose copy 


used on products 

Naturally, Aluminum Company of 
America wants its products used 
properly inorder to give best results. 
As a basic supplier to many pro- 
cessors and fabricators, Alcoa has 
turned to Topflight for educational 
and instructional labels which have 
a dual purpose. Primarily they point 
out a basic principle in joining alum- 
inum but also have additional value 
in helping sales of aluminum fas- 
teners. 

Simple statement of fact 

Shown here a graphic label is being 
applied which simply states, “Fas- 
ten Aluminum with Aluminum”. Pic- 
tures of bolts, screws and rivets 
point up the contentionthat better 
results will stem from using these 
fasteners of the same metal. For 
this wise advice transmitted by all 
Alcoa distributors, the only practi- 
calsticker found was TopflightTape. 


































Photo here was made in the plant of 
William and Company, Pittsburgh 
area distributors. 


TOPFLIGHT TAPE COMPANY 


Erwin HuBeEr, President 


YORK PENNA. 











ONE-PIECE roe 
SELF-LOCKING ram 


REGULAR 


...in NEMA Standards 


E! 
‘ KE LO : G! “This is an excellent guide” is the way Mr. ¢ 
WON T SHAK UT” TINKERIN 1 Charles Roukas, Electrical Engineer at Cyclo 
JNATE N COSTS! therm Corporation, Oswego, New York. ce 
ELIM ENANCE cribes the condensation of NEMA Standards 
REDUCE MAINT yn Motors and Generators which is filed in 
MeGRAW-HILL’S PRE-FILED ELECTRI 
a CAL CATALOGS. 
Every day we learn of more “FLEXLOC” Self-Locking Nuts being used in Industry because 
they are superior fasteners and reduce maintenance costs. Maintenance men are quick to 
see the value of a nut that the most chattering vibration won't budge, yet which can 


This is a 16-page section edited espec ially for 
LSERS, to whom selection of motors an 


be removed easily when desired. And in addition, the strong, one-piece “FLEXLOC” has generators guided by NEMA Standards offer 
no extra parts to lose or forget benefits such as: assurance of greater aval 

ibility; more convenience in use; a sounder 
So, why not try “FLEXLOC” Self-Locking Nuts for your maintenance? Find ‘out for basis for accurate comparison; prompter re 


yourself how they eliminate “tinkering” with plain nuts and save valuable maintenance time 
Send for samples and our Catalog 619-A. 


pair service and shorter delivery time 


If PRE-FILED ELECTRICAL CATALOGS 

is not available for b ig reference at your 

STANDARD PRESSED STEEL CO.  jjhant Stite te MeGRAW-HILL, CATALOG 
seneerees Lae sail SERVICE, 330 West 42nd Street, New York 
BOX 545 JENKINTOWN, PENNSYLVANIA 18, N.Y. There is no charge to qualified user- 
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Sit p00 \\ 


WILL WEAR\ || 
FAR LONGE 


when you use 
these processes 









On Types 410 to 416 stainless 
steels, Malcomizing produces a 
case up to .015” deep. 





Note the depth of case obtained by 
Chapmanizing as compared with other 
processes. 


Fast and easy to use are Chapmanizing 
and Malcomizing processes. Relatively 
inexpensive, too — the answer to the 
need for greatly increased wear re- 
sistance of parts or products ata reason- 
able cost. 


CHAPMANIZING 


... will give you a .002” to .035” case on low carbon steels in only 1 to 4 hours. 
You'll find it tough and ductile — always free from chipping or checking. The 
surface will be silver-clean so that finish grinding is minimized. 


MALCOMIZING 


... will give you the same type of tough case on stainless steels. Average hardness 
will be 1000 Vickers. And the case will range in depth from .005” to .015” 
depending on the steel. You'll have no trouble with finish grinding or lapping 
for maximum hardness is slightly below the surface and the corrosion- 
resistant qualities of the stainless steel will not be materially affected. 


. Metallurgical Sales Division of 
yo 


the 
weaste te" nse = THE CHAPMAN VALVE MFG. CO. 
Why 


nt 0 INDIAN ORCHARD, MASSACHUSETTS 
nite — jodey- 
Propuct ENGINEERING DecemBer, 1949 


311 

















Practical design methods and procedures 
actually used in 
engineering design departments 








VERY design engineer has always wished for 

a compilation of design standards and methods 

of design procedure. Many engineering departments 
have gathered material of this kind which they call 


their standards manual. 


The Editors of Product Engineering from the very 
first issue of the magazine gathered, compiled, 


checked and edited such reference sheets. 


Now, in this one practical book, they have brought 
them all together in authoritative form for the use 


of all design engineers. 


HANDBOOK OF 
MECHANICAL DESIGN 


By GEORGE F. NORDENHOLT 


Fditor of Product Engineering 


Product Engineering 


285 pages, 8 x 11, 555 illustrations, $5.00 


HANDY book of time-saving ideas and data 

for the designer of industrial machinery 

and equipment. Everything is boiled down to 
essentials and presented in concise, quick-use no- 
mograms, charts, tables, check-lists, ete. Calcula- 
tions, properties of materials, production factors 
of design, and similar material is well represented, 
and other chapters give a great many basic designs 
for fastenings, mechanisms, drives, controls, ete., 


Special Features 

A special feature is a chapter by S. A. Kilpatrick 
and O. J. Schaefer, of The Glen L. Martin Com- 
pany, on stress calculations for thin aluminum 
sheet sections. 

Other features are standard procedure in the 
design of springs, spring charts, methods for calu- 
lating belt drives, nomograms for engineering 
calculations, and the material on typical designs. 

Over 500 illustrations are included, many of 
which are engineering drawings of design details 
with concise remarks on this distinctive features 
of use. 
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JOSEPH KERR 


Assistant to the Editor of Formerly Managing Editor 









and JOHN SASSO 


Product Engineering 


readily adaptable to a wide number of applications. 
This is a book the engineer will use right at the 
drafting board, for quick, ready aid in scores of 
practical design problems. 

Most of the book consists of material that has 
appeared in Product Engineering—special fea- 
tures of great popularity—here condensed, re- 
edited, and brought up to date, and brought to- 
gether in convenient form. 


McGRAW-HILL \ 
ON-APPROVAL COUPON 


8 McGraw- mm Book Company, Inc., 330 W. 42nd St.. NYC 18, Ny. & 
@ Send me Nor Kerr and Sasso's HANDBOOK OF ME- s 
3 CHANIC AL DESIGN for 1¢ days examination on al n | 
10 days I w $5.00, plus few cents for delivery r re &.. 
| the books. (We pay for de ery if you re: upon | 
1 ame returr 1 
B xame # 
; Add 8 ; 
2 I 
8 comps | 
i Position . FPE 12-49 ' 
a Books sent on approval in U. 8S. and Canada only. & 
tae ew eee ee ee ee ee ee ee eee es ee 
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Wrer you buy Bunting Bronze 
Bearings you receive more than 
just a physical bronze bearing. 
More than forty years of experi- 
ence, the technical skill of thorough 
metallurgists and engineers, the 
output of equipment designed for 
closest tolerance and finest finish— 
these and more are an invisible 
part of each Bunting Bronze 
Bearing and Bar. 

A sales organization of graduate 
engineers is able to intelligently 


buy Bunting Pronze Bearings 


discuss your design and produc- 
tion problems-with you. A manu- 
facturing organization that moves 
swiftly responds to your produc- 
tion schedule on time. 

When you buy Bunting Bronze, 
the entire Bunting organization 
is alert to the fact that you are 
a customer and that you want 
service as well as a product. The 
Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
principal cities. 90 


BRONZE BEARINGS - BUSHINGS - PRECISION BRONZE BARS 
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FABRICATED WOVEN 
WIRE CLOTH PARTS p 





En gineers would want to 


know about a potential 
source of supply for their 


custom gear requirements 





1s covered in this new bul- 
letin on PERKINS GEAR 
ENGINEERING SERVICE 





Write now for your copy! WR 
WeireGloth |, 








PERKINS MACHINE & GEAR COMPANY - 
West Springfield, Massachusetts vieieamaniuad 4 
Springfield 7-4751 343 Verona Avenue © Newark 4, New Jersey 1 
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EXTEQNAL TERMINALS 


O@BOOM Q) ¢ aa @oO®D@O®M i, 
Bogegeecones 2090. F 
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THIS RELAY 
IS GOOD! 


The coveted ‘Yellow Dot” signifies this relay 
meets USAF requirements for reliable operation 
under extremes of altitude, temperature, humid- 
ity, shock and vibration. 





Whether or not your product is destined for 
Air Force applications, you benefit by using a 
relay which has type approval under such exact- 
ing specifications. 

The hermetically sealed Class ‘S” Relay at the 
left is USAF Type S49B6901, 24-volt DC coil, 
4-pole double throw contact spring combination, 
wired and terminated as shown. 


Other telephone type relays can be supplied 
with or without hermetically sealed enclosures. 
For additional information, send for Circulars 
1700 and 1702. Write AUTOMATIC ELEC. 
TRIC SALES CORPORATION, 1033 W. Van 
Buren St., Chicago 7, Illinois. In Canada: Auto- 
matic Electric (Canada) Limited, Toronto. 





Similar relay 
with polarized 
plug-in 
mounting for 





Similar relay 
with AN Con- 


nector A.E. miniature 
Oso Ne type socket 
H-87312 A.E. Co. No. 
H-870005-1 
RELAYS SWITCHES 





ARS 
AUTOMATIL ELECTRIL 


CHICAGO 


3 





“1 





WASHERS 








. )) PRESS ON... 
. quick, positive ossembly. 


CLAMP SHUT... 
360 closure supports greater 
thrust loads. 


A 


YZ 


R OPEN...PULL OFF... 
a; fast, easy removal simplifies 
service and repair. 


( » Available for pin diameters — 
7/32” t0 17 32”. 
Write for Bulletin 26. 








AtPTtTth LAL, 
LOCKNUT & LOCKWASHER, INC. 


118) W. ST. CLAIR br, INDIANAPOLIS 4, INDIANA 





IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 






_ secret of a dependable 
ys Circuit is its termination. 


Like the proverbial chain, the wiring 






“is only as strong as its weakest link— 


“ and a poor connection can be that link! 





= ® “a 
em A That's why design engineers insist ty 
y Senge en PROMCO 
\ on AMP Solderless Terminals in their GRANDS 
AN 





blue prints for appliances, electrical 








and electronic equipment, control 
panels, instruments, Communication 


KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 





systems, machine tools, aircraft and 


railway wiring —in fact wherever there 
facturing special heads, threads 
is a termination problem. 
and finishes on any metal or alloy 


‘. : i. . adapted to cold upset. Please 
Write for full information about 7 i 


AMP PRE-INSULATED Solderless 
Terminals, self-inspecting tools, and 


write for catalog showing many 
Progressive specials. Catalog in 





cludes purchasing and engineer- 


ing hel 
automatic machines ing helps 


The PROGRESSIVE 
MANUFACTURING CO. 


48 NORWOOD ST. 
TORRINGTON, aN 


AMP Trade Mork Registered U.S. Patent Office 


AIRCRAFT-MARINE PRODUCTS INC. 
1323 N. FOURTH STREET, HARRISBURG, PA. 


Sole Conedion Representative: F. MANLEY & SONS, LTD. Toronto, Ont, Canodo 





ENLARGED VIEW 
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Bringing together 
for the first time . . 


Engineering data 
on the design of 
ultrasonic systems 


Considers the many uses of 
ultrasonics in industry 











ERE is the first engi 

neering consideration of 
the ultrasonic field . . . the 
essential theory, plus an 
abundance of practical in 
formation never before pub 
lished! This important new 
book reviews electronic con 
siderations arn! outlines of circuits 


Mechanical 
and electrical design and construction techniques 


of ultrasonic systems are include: . everything 
from the design considerations of holders for ultra- 
sonic use to the experimental measurement of 
ultrasonic waves in various media. 


Just Published! 


ULTRASONICS 


By Benson Carlin 
Product Research Supervisor, 
Sperry Products 

162 illustrations * 


Formerly 


264 pages @ $5.00 





OTH theoretical and practical, this book is 

definitely slanted toward engineering design 
and use in definite industrial applications. It 
brings you valuable information on: material test 
ing, agitation, ultrasonic transducers, ultrasonic 
systems. It explains clearly the characteristics of 
ultrasonic waves that are important in practical 
applications: curves, waves, and complex waves, 
Fourier's theorem, wave trains and the law of 
angular transmission; the ways ultrasonic waves 
may be produced, and the electro-mechanical con 
verting systems 

Evaluates Practical Uses in Many Fields 
Brought out of the research laboratory and into 
industry, ultrasonics has tremendously broad, pra 
tical applications. This 














you can put a Bruning Whiteprinter anywhere! 


The modern design of a Bruning Whiteprinter 
makes it a self-contained unit. All it needs is an 
electric connection... and you are ready to 
produce sharp, crisp, black-on-white prints from 
your tracings . . . or anything typed, printed, or 
written or drawn in pencil or ink. Bruning White- 
printers operate quietly. They require no plumbing 
connections and no ventilation ducts. Therefore 
they can be placed almost anywhere in your plant 
or office . . . at great saving on installation costs. 

Add to this the savings of time and convenience 
—and the fast, uniform production of Bruning 
Whiteprinters. Then you can see why more and 
more firms are turning to BW, for better prints 
at lower costs. 

There is a Bruning Whiteprinter model for every 
volume of work. 


— / Send today for literature describing how 
= you, too, can profit by using BW Copies. See 
for yourself why the BW System is the answer 


_ 


to your own copying needs. No obligation. 











guide points the way 

to greater 6 of ul- CONTENTS 

trasonics in or ex- 

ample, MATERIALS | | Uitrne wave | | BRUNING WHITEPRINTER 

TESTING: to detect . ¥ 

flaws in metals, plas- F aaty t VOLUMATIC MODEL 93 

tics and glass, etc. 3. ac for Ultrasonic j 

CHEMICAL INDt US- 4 Copetat Holders for : 

TRIES; to make bet- P 

ter miatures and emul- Unraius ‘Ste 

sions, etc.; } 5 Bepsnanee and 

UPRGY: for extremely ¢ = 

uniform mixtures free . Lokaeeeie Goes 

of air bubbles, etc. It 
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perimental applications | 5 Uitrasonte Agitation Other Bruning Products 
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soon underwater. svg. | 9% Magnetostriction you should know: 

naling, depth sound. | 10. Praetleal Consider. Drafting Machines 

ing, communication, — a S 

destruction of bacteria, Application ensitized Papers 

- and Cloth 


SEND NO MONEY 


SEE IT 10 DAYS FREE 


Tracing Papers 
Erasing Machines 





CO ee er ee 1 Drafting Room Furniture 
McGraw-Hill Book Co. g 
| | Drafting E 
| 330 W. 42d St., NYC 18 raiting Equipment 
Send me Carlin's ULTRASONICS for 10 days’ and Supplies 
| examination on approval. in 10 days I will send | S . I 
$5.00, plus a few cents delivery charge. or return | urveying Instruments 
| the book postpaid.* h 
| | many others 
| Name peicemce | 
| Address aanenss te Ch | B ° c | 
arles Bruning Company, Inc. 
City Zone * State...... ’ 
A se 4736-60 WEST MONTROSE AVENUE, CHICAGO 41, ILL. 
| I i cee eee eae feds FPE 12-49 | NEW YORK NEWARK BOSTON PITTSBURGH CHICAGO DETROIT CLEVELAND ST OUIS MILWAUKEE 
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Stitch 
Metal anc 


Stitching asbestos cloth to a steel 


h 
wit frame with an Acme-Morrison Metal 
Stitcher. No pre-punching required. 


ACME-MORRISON 
METAL STITCHER 


How Holland Furnace Co. saves 14c per unit! 


Formerly Holland spent almost 17'2c per assem- 
bly to rivet asbestos cloth to a steel frame. 

Now, with an Acme-Morrison Metal Stitcher, 
they stitch their assembly at a cost of only 
3'2c each. In addition these wire stitches give a 
stronger fastening than ever! 

If you fasten sheet metal to metal or any non- 
metallic material, using rivets,screws, nails, bolts, 
or spot welding, you should be able to make similar 
savings with an Acme-Morrison Metal Stitcher. 


Mail the coupon today for full details. 


STITCHING WIRE DIVISION 


ACME STEEL COMPANY 


NEW YORK ATLANTA CHICAGO LOS ANGELES 11 4@ 
Pr een n enn n nn nnnnnn=; 
{ ACME STEEL COMPANY, Dept. PE-129 ; ~ 
: 840 Archer Avenue, Chicago 8, Llino “er ay 
‘ ' one h 
1 Send me booklet *Metal Stitching 1 
' Have representative call J 
1 ! 
1 i] ~ 
1 ' my 
P Nut 1 > 
1 ' 
1 ' 
1 ' 
' t 
1 ! 
rT i 
1 ' 
1 ' 
4 
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PLASTICS 
as 


ENGINEERING 
MATERIALS 


This Propuct ENGINEER- 
ING reprint offers valuable 
data on plastics as attrac- 
tive engineering materials. 
It discusses the advantages 
plastics offer in weight sav- 
ings, lower costs, moisture 
and chemical resistance, 
toughness and abrasion re- 
sistance, and many other 
qualities that are the every- 
day concern of any design 
engineer specifying plastics 
in his products. 


This informative report 
covers the functional use 
of plastics in the follow- 
ing applications: 
Heavy duty electrical 
equipment 
Heavy production 
machinery 
Motor parts 
Bearings and gears 
Home appliances 
Hydraulic components 
Photographic equipment 
Automobiles 


Reprints in 24-page book- 
let form are available at 
25¢ each from the Reader 
Service Department. 


PRODUCT 
ENGINEERING 


330 W. 42Np STREET 
New Yor«K 18, N. Y. 
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SEARCHLIGHT SECTION 


assified Advertising 


PROFESSIONAL EMPLOYMENT: “OPPORTUNITIES” <2U"MENT 


4 SERVICES REPLIES (Bor. No Address to office nearest you 
NEW YORK: 8380 W. 42nd St. (18) 


CHICAGO: 520 N. Michigan Ave. (11) | Large. well-established mid-western tool 











SAN FRANCISCO: 68 Post Bt. (4) 



































turer is king an experienced 
machine designer (not a draftsman) 
POSITIONS VACANT familiar with hydraulic and electronic 
P | WARGED UE kw eaetaee Sonbern—-axoal motions. Position is permanent and 
enced de 1 engineer versed ir offers a splendid opportunity for a 
cata Apigessger 93 Dorssony rably graduate engineer who can not only 
S. B. BARNARD, LL.B., M.E. \ Is timing devices stat design his own machines but also de- 
P stt 5. areseclantnenceanedl elise Eng velop the designs of others. 
nga Mecaaaeiinice as Please apply by letter giving full in- 
‘ Soshenten) El acne mec Renton) seg gies: a ENGINE Bk lesigr oo all formation on education, experience 
‘ utomotive craft and notors ast have ve or ” ° 
: } PATENT ANALYSES and INVESTIC ATIONS | 2 Fe years of expe one State salary | ex references and compensation. 
4 29-28 41st Avenue ected. Apply General Industries Co, Elyria * ‘ 
Long Island City 1, N. Y STillwell 4-5428 0 Engineering Departmer F-13096, Fred Raetneertng 





c 
330 W. 42nd St., New York 18, N. ¥. 








EMPLOYMENT SERVICE 
4) THE CARLSON COMPANY SALARIED POSITIONS $3.500-$35,00 


Spring Destgan Special: 
MECHANICAL PRODUCT DEVELOPMENT 


oe" 


277 Broadway New York 7, N.Y 








PROJECT DESIGN ENGINEER 


beg neer. Design Gas Appliances and 

« Equipment. Heating and Ventilating 

f Knowledge GA Require- 

' | ssential. Age 
ia 











Barclay 7-25 

















T. F. ESERKALN 


Engineering Consultant 


: * _— 
Engineers - Executives - Technical Men 
Salaried Positions, $4,000 to $30,000. This Con- 
fidential service for men who desire a new connec- 
tion. will de.elop and conduct preliminary negotia- 














Machine Design, Control Hydraulics, Product pro ane dagy RP gees Bosition. Send name 
Development, Production Problems 
208) Mort SixteMected © as TOMSETT ASSOCIATES 
ov) ave & seco St n0ne . 
Milwaukee 13, Wisconsin Glenview 3-42 1206-2 Berger Bidg., Pittsburgh 19, Pa. 
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HERMAN LEWIS GORDON EXECUTIVES 








































ENGINEER, REGISTERED and met Interested in Changing Positions 
Registered Patent Attorney lesires position. Location not im Make use of our continuous nationwide contacts. 
years experience in designing, deve We offer a unique, confidential & discreet service 
Patent Investigations and Opinions inufacture of 1ydraul to Executives desiring to contact employers. Write 
sorking foodstuffs and > " . tor details. 
Warner Buildin 100 Normandy Drive PW } Srodeet Mantene . ses — 
Washington 4, D. C. Silver Springs. Md 12, Product Engin ne Mutual Positions Plan Association 
NAtional 2497 SHepherd 243 55 bpm ig at Mom? ee een ne, 
- t r re 
GRADUATE MECHANICAL Engineer ME eae 
: i Un Member ASME family, ex- 
’ GEORGE H KENDALL lucational and experience background 
q successful mechanical engineering ex ' Hydraulic 
Consultin M antcal Engin research. development sign, and | CLOSE-OUT! VICKERS Controls 
onsulting Mechanical gineer ating te th process i product 
Cost Reduction Studies: Process vetivit the electro-mechanical, atructural, | [’ ™ 
Redesign Existing Products for machine design, and chemical fix lds Able, ex f be | 
Trouble Shooting Production Design, Cost Problems perienced liaison, supervision, trave report 
Specialists Automatic Machinery, Processes, Controls Writing. Desires permanent responsible position 
New es, a ae ies, Investigations, with progressive organization where integrity. | 
ets > Y 
* P. O. Box 2 (Est. 1923) eel. Dari jen 5-1504 | varied experience, and creative ability will be | 
Noroton Heights Darien, Connecticut | valued assets. Resume on request. PW-151 
| Product Engineering | 
TESTING LABORATORIES, INC. | | D2" forget the | 
o " 
CHEMICAL, MECHANICAL, ELECTRICAL B x M 
ETALLURGICAL E IN RS °o NU BER 
ANALYTICAL CHEMISTS, PH STS, X-RAY When answering the classified advertise- 
Analysis, Tests of all Materials and Products. Plant ments in this magazine don’t forget to put 
field Services in Special Measurements of the box number on your env elope It is our | 





Sound, Vibration and other. Consultants in only 
ion and Process Engineering and Design ment 
$0 Weahingten St New York City 6, N. Y 


CHARLES VESELY & 

SHARLES VESELY TRANSPARENT PLASTIC MODELS 
Industrial Designers and Engineers 

Design Consumers Products 


means of identifying the advertise- 
you are answering 











for 
New product pilot working models 





























Engineeri Commercial Equipment Polarized light stress analysis 
Product Development Capital or Durable Goods Sales demonstration working models 
rN. 12304 8t {Omee ie sees ea Send prints for estimates 
Mem ASME, eee em. AITE W. A. Haines, Box 371, Troy, Ohio L 
450 Regular $165 Model MF-9-713-30-B 
Vickers Hydraulic Controls 6 cu.in/rev. at 
WINDMILLER INSTRUMENT . 3750 r.p.m. 1000 p.s.i. Reversible rotation. 
MANUFACTURERS 
ENGINEERING SERVICE Proportional divider having SINGLE UNITS ............. . +. $24.50 
adjustable 2 mow Substantial discount in quantity. 
MBCHANICAL 1 om @ non-exch licensing 
DESIGNING - DRAFTING - STYLING : 7 | KELLY & co 
New Products Existing Products gun animae } e 
Special Machines Welded Products M \ ei : 
401 N. Seminary, Galesburg, Ill. 4006 WN. 13th St. Phila.. 40, Pa ® 2007 Olive St. St. Louis 3, Mo. 
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How K-¢ Electric Motors 


protect your 
reputation 


When so much of your reputation depends on the 
reliability of an electric motor, you can’t afford to 
take a chance! That’s why so many design engineers 
specify K-C Motors to power their products. 





















K-C Motors are famous for long, dependable, care- 
free service. They run smoothly and quietly even 
under conditions of hard, continuous use. And, for 
convenience and appearance, they’re compact and 
streamlined, handsomely styled with durable finishes. 


On this page you see three types of K-C Motors. 
There are many others. . . so many that there’s sure 
to be a K-C Motor to fit your requirements... a 
K-C Motor to which you can safely entrust your 
reputation. Write us for details. 


K-C JET PUMP MOTORS 


Ratings of % through | H.P @ Speed of 3450 R.P.M 
@ Heavy-duty ball bearings 

Dripproof construction with or without canopy 

Both capacitor-start and three-phase designs 

Suitable for either vertical or horizontal mounting 

NU oleh Mil aul leeli taille Meol mae) lola oletiiolamuleliolsy 


Temperature rise rating of 40° C. continuous 


K-C SUMP PUMP MOTORS 


Ratings of Ya and Ys H.P @ Built-in float switch 

Speed of 1725 R.P.M @ Rigid coupling 

Long-life ball bearings @ Automatic thermal protection 
Dripproof construction with or without canopy 

Both capacitor-start and split-phase designs 

Suitable for direct mounting on the support columns of sump 
pumps or cellar drains 


K-C OIL BURNER MOTORS 


Ratings of Ys and 4 H.P. @ Totally enclosed construction 
Speed of 1725 R.P.M. @ Manual thermal protection 
Sturdy, compact and streamlined design 

Long-life bronze sleeve bearings 

Approved hy Uriderwriters’ Laboratories 


THE HOOVER COMPANY 


Kingston-Conley Division 
86 Brook Avenue, North Plainfield, New Jersey 
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invEex OF Products Ai 
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MATERIALS 
Adhesives .74, 281 
Aluminum Alloys 24, 32, 54, 68, 171 
Bimetal a 278 
Brass 4, 8, 40, 309 
Bronze 4, 284, 313 
Carbon 244 
Copper Alloys 4, 8, 187, 282, 309 
Felt 197 
Friction Materials 175 
Glass 306 
Graphite 4th Cover, 14-15 
Jewel, Synthetics 288 
Leather 271 
Magnesium Alloys 16, 63, 241 


Molybdenum Alloys 220 
Nickel Alloys ..2nd Cover 


Plastics. .16B, 20-21, 47, 49, 73, 199, 203, 
215, 291-292, 295, 296 


Plastics, Laminated 213 
Rubber & Synthetics 6, 202 
Silicones 196 


Stainless Steel 16A, 25, 48, 77, 78 
170, 198, 227, 232, 234, 263, 322 


Steel 16A, 25, 78, 164, 232, 234 
255, 263, 273, 322 
Zinc 307 


STRUCTURAL PARTS 


Castings 255, 284, 299, 304 
Die Castings 16, 220, 269, 307 
Forgings 208, 262, 264, 285, 297 
Metal Powder Parts 218, 268 
Plates 64, 198 
Rods +, 40, 301, 309 
Stampings 22, 171, 196, 205, 262, 264 
Tubing 4, 34, 44, 46, 77, 193, 221 

225, 246, 273, 293 
Wire 4, 25, 242, 318 

FINISHES 

Galvanizing 164, 210 
Plating 64, 164, 202 
Rust Proofing 279 


MECHANICAL PARTS 


Adhesives 74, 281 
Balls ... 222, 268, 290 

Bearings, Ball, Roller, and Needle 
9, 14-15, 41, 65, 71, 75, 80, 181, 212, 216 
226, 250, 300, 301 
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Bearings, “Oil-less” . .268, 280, 296 
Bearings, Sleeve......216, 275, 289, 313 
Bellows re Ree io ae 
Belts Lessee 9, 56-57, 66-67 


Bolts, Nuts, Screws and Rivets 
28, 32, 76, 160, 169, 185, 204, 207, 209 
214, 228, 230, 236, 251, 256, 259, 267 
276, 294, 304, 310, 316 


Brushes Pie eee 
ND a's salt uibie ieee Paeeeneel 265 
a . 56-57, 66-67, 239 


Clutches .. 237, 294, 296, 303 
Compressors ; ‘ 249 
DN a ca awnacucimcerackoehes 302 
Counters .... re 17 
Couplings, Flexible ; ; 218 
Couplings, Hose & Tube. - . 293 
Engines 42, 224, 236, 272 
Fasteners . .28, 32, 76, 160, 169, 185 


204, 207, 209, 214, 228, 230, 236, 251 
256, 259, 267, 276, 294, 304, 310, 316 


Filters .69, 290 
Gages & Instruments 231, 253 
58, 252, 270, 286, 302, 314 


Hydraulic & Pneumatic Equipment 
36-37, 55, 211, 238, 247, 253, 270 


Gears 


277, 303 
Joints . 308 
Lubricating Equipment 35, 271, 326 
Mountings 290 
Packings, Gaskets, Seals 23, 35, 39 


70, 197, 217, 271, 276, 287 


Piping 308 
Plastic Machinery 253 
Pumps 36-37, 55, 211, 238, 247 

249, 253, 264, 286, 308 
Rings 183, 217 
Shafts 230, 260, 304 
Sheaves & Pulleys 286 


Speed Reducers & Motor Reducers 
10-11, 248, 252, 261 


Springs 60, 72, 298, 305, 306 
Testing Equipment 189 
Tapes 30-31, 310 
Thermostats . 33, 59, 236, 274, 278, 298 
Timers 206 
Tires .. 266 
Transmissions 3rd Cover, 58, 238 

247, 249, 286 


Valves & Fittings. . 36-37, 173, 238, 247 
262, 272, 277, 298, 300, 302 


Vibration Dampers 290 
Washers 316 
Wheels & Casters 214, 278 
Wire Cloth 264, 314 
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ELECTRICAL PARTS 


Assemblies 2 & 
Brakes 45, 233 
Contacts 2, 62, 64, 296 


Controls & Control Equipment. .2, 10-11 
32A-B, 43, 48A-B, 62, 194-195 


210, 300, 315 
Electronic Equipment canae 
Heating Units 38, 284, 298 
Instruments ..61, 206, 324 
Lamps 270, 278 
Magnets ... 200 
Motors 3rd Cover, 10-11, 12-13 


18-19, 26-27, 29, 51, 52-53, 64A-B, 177 
191, 219, 223, 229, 233, 240, 243, 254 
261, 283, 320 


Rectifiers —e 
MII. oh.sa. 0 oc dninsndveea 233 
Wire & Cable .162, 179 


Wiring Accessories .179, 316 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


30-31, 235, 262, 265, 294, 317 


FABRICATING METHODS AND 


SERVICES 

Extruding . 54 
Forming 201, 222 
Grinding 290 
PIE «cog cies binmd bealeeeaea 311 
Molding 16B, 20-21, 47, 49, 73, 199 

202, 203, 215, 291-292, 295, 296 
Shearing . 264 
Stamping 22, 196, 205, 222, 264 
Welding 201, 245 


ENGINEERING AND PRODUC- 
TION SERVICES 


318, 319 
BOOKS 
248, 262, 266, 274, 276, 282, 306, 310 
312, 317 
TRANSPORTATION 
280 
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Accuracy 


calls for POTOMAC M 








“HOT- 
WORK 
STEELS” 


is the title of a new, six- 
page tolder that tells 
about the chromium, 
molybdenum, vanadium 
Hot Die Steel known as 
POTOMAC M-—and also 
covers other grades for 
other hot-work opera- 
trons secure your copy 


write today! 


ADDRESS DEPT. PE-82 











And it doesn't 
have to be 
TYPEWRITERS 
you're 

die casting! 








HOT-WORK DIE STEEL 


In the precision casting of aluminum, 
POTOMAC M Hot-Work Die Steel is 
especially favored as the material for 
die-casting dies because its properties 
help assure accuracy of the steel itself 
after heat treatment. Die makers have 
found that size changes are held to 
a minimum. 


Dimensional stability is thus the 


first contribution that POTOMAC M 


makes to accuracy. 


Production accuracy of the die after 
itis in service is maintained also by the 
resistance of POTOMAC M to wear, 
to heat checking, and to metal wash. 

Allegheny Ludlum makes a complete 
line of steels for hot-work tooling of 
various kinds—so, whether your need 
is the mass producing of duplicate 
parts or fabricating a few of them, call 


Propucr ENGINEERING 


up “A-L” every time for hot-work 
counsel or service or both. Tell us 
your requirements. 


LLEGHENY 
UDLUM 


STEEL CORPORATION 
Pittsburgh, Pa. 


TOOL STEEL DIVISION: DUNKIRK, N. Y. 


fine Toe Steals 
Sunt, (854 


weo 2484 
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This table gives the essential | 10 n 
characteristics of Arma Induc- ul m e 1] 
tion Generators. The informa- nl n 
tion may suggest applications 
of these components to your 
designs. 


















RESIDUAL AT O SPEED (m.v.) 





ROTOR 
INERTIA 
Or. in.? 


ALLOW. MAX. 
STATIC FRIC. 
Or. In. 










WEIGHT 
(Ibs.) 





















per 
Warts 100 R.P.M. Mm. Phase In-Phose| Quadrature | Harmonic 











2.0 o°+1.5° 5 












10 





10 10 





0.335% 900 0.22 0.2 





















' 5.0 18 1% 600 o°+0.5° 5 5 5 2.60 6.3 0.75 
0.070 V.D.C. (approx.) for an acceleration of 1400 Radians/Sec.? 
0.1 V.D.C. (approx.) for an acceleration of 1400 Radians/Sec.? 
Induction Generators that serve 
importantly in ARMA’S Post-War 
Technique of electrical “BRAIN 
BLOCK” instrumentation 
“Brain Block” instrumentation quickly de interchangeabilits Advantages  inchide 


scribes any custom arrangement of light linearity deviations extremely small over 


mall, accurate standard Arma components wide speed range; minim phase shift #. Engineered precision 
make precision instruments and controls and low residual voltage 


New Opportunities in Other Arma 


: Components, too 
Wide Use for Tachometer Type Where to Use Acceleration Type me ae ' 

; rhe Arma 3 and 03ADC Generators are of sip ced a ic aie hen onan 9 cea 
Arma’s 1A60 and 5E Generators are of the the 


tachometer type. They generate an A.C 


leration ty] This typ DC Generators, designs once limited by avail 
ieceleratio 7 iis e is 

ble components. it 1 av vou to have 
excited and its output is a D.C. voltage bl is ; t : may | ‘ , 1 
vo ge ce ( ( ( ) ( up to dat orn oO n S « 
voltag ual to the product of excitation proportional to acceleration of the rotor. It ' ite inf vation on: Arma Synch 


voltage and rotor speed with minimum in is extremely useful in servo systems hav ing Units for remote control ind indicating 
troduction of phase shift. harmonics or severe damping requirements and in sys- purposes; two-phase Induction Motors for 
quadrature voltage The linear voltage tems where it is necessarv to measure or servo-mechanisms and control devices 
speed haracteristics of these units over limit the acceleration Electrical Resolvers® for solving proble ns 
wide speed ranges and the low level of involving triangles, coordinates and vee¢ 
quadrature and harmonics at very low or Features of Arma ind. Generators tors; high-precision Mechanical Differen 
vero speed indicate their selection where a er RAE ene eer |e a tials for instrument applications, D.C. Step 

tage proportional to speed is required j pits ] ‘ . — ee os Motors for remote control purposes; and 
The units are designed to minimize sensi ee Induction Potentiometers for the smoot] 
tivity to temperature changes and each is 2. Low friction and inertia stepless rotation required in modern “Brain 
calibrated and standardized for complete 3. High output to inertia rati Block nstrimentation 





Entering its 32nd year, Arma Corporation is so fully committed on urgent defense projects as to preclude its presently 
undertaking industrial instrumentation. However, you are invited to request whatever information you may need t 
eX) e the } hilities f makin TRY f nyu Arma product which has been released from security restriction 








ARMA CORPORATION 


254 36th STREET, BROOKLYN 32, N.Y 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 








ARMA ARMA ELECTRICAL RESOLVERS” ARMA SYNCHROS ARMA INDUCTION MOTORS ARMA INDUCTION 
PRODUCTS GENERATORS ARMA MECHANICAL DIFFERENTIALS ARMA ALTERNATING VOLTAGE COMPARATOR 
RELEASED COMPUTING MECHANISMS {INDUSTRIAL CONTROLS STABILIZATION DEVICES NAVIGATIONAL QUALITY 
FoR EQUIPMENT LIMITRON AUTOMATIC INSPECTION SYSTEM 
PRIVATE 


INDUSTRY * Licensed for use under Arma patents Nos. 2,465,624 and 2,467,646. License information available. 
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AUTOMATIC 
LUBRICATION 


@ Trabon oil and grease systems have ONE 
indicator at the pump — assuring the proper 
© WRITE FOR YOUR COPY measured amount of lubricant to each point. 
OF BULLETIN 469 Trabon systems are SEALED—no exposed 
parts... operate efficiently under dust, dirt, 

water, or grime. 








With 20 years of experience in engineering and 
installing lubrication equipment, Trabon can 


save you time and money. Regardless of size or 
type of machine, there is a Trabon system to fill 
your need. Call or write today. 


TRABON ENGINEERING CORPORATION 
OIL AND GREASE SYSTEMS 1814 East 40th Street © Cleveland 3, Ohio 
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You too can give your jobs that extra punch by taking advantage of 
Master's unusual ability to give you the RIGHT horsepower, the RIGHT 
shaft speed, the RIGHT construction features, the RIGHT mounting 

. all combined into one compact power package. 

Don't put up with make-shift assemblies when you too may be 
enjoying these advantages. Master motors, available in millions and 
millions of types and ratings (up to 150 HP) give you a selection 
you can get nowhere else. 

Open, enclosed, splash proof, fan-cooled 


explosion proof . . . horizontal or vertical .. . G ive ait ait 
for all phases, voltages and frequencies . ... in 
single speed, multi-speed and variable speed old “one-two” punch 


types . . . with or without flanges or other special 

features . . . with 5 types of gear reduction up 

to 432 to 1 ratio . . . with electric brakes . . . with mechanical variable 

speed units . . . and for every type of mounting . . . Master has them x 
all and so can be completely impartial in helping you select the one 

best motor drive for YOU. 

Select the RIGHT power drive from Master's broad 
line and you can increase the saleability of your 
motor driven products . . . improve the economy 
and productivity of your plant equipment. 
THE MASTER ELECTRIC COMPANY 

DAYTON 1, OHIO 









these GRAMIX parts of intricate design, 
in quantity production, cost only I¢ to 17¢ each 


die pressed of powdered iron or bronze to within .0005” 
eliminate costly machining time 
oil impregnated for self lubrication 


thrust washer 
with drive 3¢ 


pump end " 
¥ plate JQ@¢ 7 
water pump 
housing Ze self aligning 3¢ 
iron door bearing 
wedge ]¢ 
ks self aligning 
J , hearing 
. retainer 7 ¢ 


instrument 
cam 2¢ 
actuating 


computer knurled ——_ cam 5¢ 
cam A¢ bearing timing cam 


1¢ Tat 


i “et 


gear 3¢ 


upper cam thrust 


bearing 7¢ 
condenser bracket 17¢ iron bracket 15¢ 


GRAMIX 


THE UNITED STATES GRAPHITE COMPANY + SAGINAW, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 





